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4-ANQNOQUINOLINES AND PHARMACEUTICAL COMPOSITIONS THEREOF 

FIELD OF THE INVENTION 
The present invention relates to novel 4-aminoquinoline or a pharmacologically 
acceptable ester or salt thereof and a pharmeceutical composition for preventing or treating 
5 hypert^ion or congestive heart Mure which comprises the same as an active ingredient. 

BACKGROUND OF THE INVENTION 
It is widely known that Renin-Angiotmin-Aldostearone system is closely connected with 
hypertensive pathogeny or pathemia through control of blood pressure and amount of fluid or 
electrolyte. Prevention and treatment of hypertension including essential hypotension and 
10 fiirtiier congestive heart failure by controlling this system have been studied for a long time. 
As the controlling methods, Aere are i) inhibition of synthesis or secretion of renin whidi is 
thought to be the fu*st part of the system, ii) inhibition of the reaction between renin and a 
substrate of renin (angiotensinogen) to decrease angiotensin I whidi is the reaction product, iii) 
inhibition of an enzyme which converts angiotensin I into angiotensin II having strong vasocon- 
15 striction action, aldosterone secretion stimulating action, sympathetic nerve function promotmg 
action and the like (angiot^in converting eazymt: ACE), iv) inhibition of the action of tiie 
produced angiotensin n by blocking a receptor part tiiereof, v) activation of angiotensinase 
whidi r^idly degrades the produced angiotensin II and the like. 

Among them, the study of ACE inhibitors is most advanced, and many such drugs are 
20 used for preventing or treating hypertension or congestive heart failure. However, since the 
ACE inhibitors are not selective and act toward other systems such as kalliklein-kinin system 
and the like, there is a clinical problem in that side effects sudi as skin rash and dry cough 
occur frequendy. For tiiis reason, there have been many attempts to develop a renin inhibitor, 
vMch is thought to be more selective, have been tried, but have not been successfully 
25 mark^ed. 

Hie putative peptidic Angiotensin n antagonist Saralasin has been available for ov^ 30 
years. However, its tii^apeudc use has been severely limited by its partial agonistic action, 
short plasma half-life and lack of oral activity. Since the discovery of a "non-peptide" 
Angiotensin n amagonist by Takeda (l^an Kokai Patent 1979-148,788, 1981-71,073, 1982- 
30 98,270, 1983-157,768), ejctensive efforts have been made to modify or optimize diis prototype 
lead especially by Dupont These are reported in EP-A0253310 and EP-A0291969, and die 
compound known as Dttp753 is currendy being clinically tested. Tlie structure of Dup753 is 
set out below: 
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10 



15 



20 




,C1 




However, since tliis conqpound is usually produced as 1:1 positional isomer upon N- 
alkylation, Dup753 can not be selectively synthetized unless a special process is used, and this 
is thought to be a problem for mass production. On the othar hand, it was diought to be 
effective at tfiat time diat die S*position of the unidazole should have a polar group for 
mcreasing the phramacological activity. Tliis thinking was compelled to be significantly 
modified by the finding of benzimidazoles shown in EP-A-0392317 (also rqwrted in EP-A- 
0400835 and EP-A-0399732 lata:). Furthw, this was developed into mndazopyridines (see EP- 
A-0399731, EP-A-040Q974 and EP-A-01415886). 

uO 




Recently, 4-oxyquinolme derivatives havmg no these unidazole rings are rqiorted to 
have angiotensin n ant^onist activity ^-A-0412848). 




25 



On die odier hand, 4-aminogumoline derivatives are reported to be effective for treating 
gastromtestinal Mure such as gastric uIcct (EP-A-387821) or for unproving anamensis (US- 
30 4942168), but not to have angiotensin n antagonist activity. 

PROBLEMS TO BE SOLVED BY THE INVENTION 
From the above described pomt of view, and paying attention to Angiotensin 11 
antagonist as an 9gent for preventing or treatmg hypertension or congestive heart fmlure, the 
presMit inventors had been studied hard on drugs which has higher activity, good absorbability 
35 mto the body upon oral administration and long-lasting aciton, and as a result, we have found 
out that certain 4-aminoquinolmes are effective, whidi resulted in completion of the present 
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invention. 

INFORMATION DISCLOSURE 
A number of imidazo containing moieties are disclosed as useful in tiie treatment of 
hypertension as described above, see, e.g., J^anese Kokai patent application 78/148,788; 
5 81/71,073; 82/98,270 and 83/157,768; published European patwit applications EPA 2S3310; 
291969; 392317; 400835; 399732; 399731; 400974; and 415886. Certain 4-aminoquinolines 
are disclosed in EPA 387821 and U.S. Patent No. 4,942,168, EPA 412848 discloses certain 4- 
oxyquindine derivatives havmg angiotensin II antagonist activity. 

MEANS OF SOLVING THE PROBLEMS 
10 The present invention provides a 4-aminoquinoline represented by the general formula 

[11: 



15 




wh^ein A is bwiz^e, pyridine^ pyridazine» pyrimidine or pyrazine ring, wherein eadi ring is 
fused to the pyridine ring; 

r1 and R^ are independently a Cj-Cg alkyl group, a C2-Cg alkenyl group, a C2-C8 
20 alkynyl group or -CF3 group; 

Y is a lH-tetrazol-5-yl group or an alkali metal salt thereof, a -C02R^ group, a - 
CONR'R" or a -CONHSOjR^ group; 

R^ and R^ are indq)endMitly a hydrogen atom, an opitonally substituted Cj-Cg alkyl 
group, a Cj-Cg alkoxy, hydroxy, a halogen atom, -CN group, a -S02NR*R- group, a -CO^R^ 
25 groiq), a -CONR'R" group, -C0NHSp2R^ group or a lHHetra2ol-5-yl group or an alkali metal 
salt diereof; 

wherein R^ is a hydrogen atom, an alkali metal atom, a Cj-Cg alkyl group; 
R* is a Cj-Cg alkyl group, a C3-C1Q cycloalkyl group or an aryl group; 
herein R* and R" are independently a hydrogen atom or a C|-Cg alkyl group, or R* 
30 and R" together form an alicyclic structure; and 
n is 0, 1 or 2, 

or a pharmacologically acceptable ester or salt thereof; and 

a pharmacaitical composition for preventing or treating hypertension or congestive 
heart feUure whidi comprises the above compound [1] as an active ingredirat 
35 EFFECT OF THE INVENTION 

According to the present invention, there is provided 4-aminoquinoIines which have 
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high activity to hypertension or congestive heart fiiflure, are well absorbed into the body upon 
administration and have long-lasting action as weU as a composition for preventing or treating 
hypoctension or congestive heart feilure. 

The carbon atom contMit of the carbon contaimng moieties is indicated by a prefix "q- 
5 C," wherein i is the lowest number of carbon atoms and j is the highest number of carbon 
atoms. 

As the lower alkyl group represented by and in the general formula [1], there 
are an all^l group having from 1 K> 8 carbon atoms, for example, methyl, ethyl, n-propyl, 
isopropyl, n-butyl, isobutyl, t-butyl, n-pentyl, isoamyl, n4iexyl, n-heptyl, n-octyl and die like. 

10 As the lower alkenyl group, fliere are vinyl, l-propenyl, 2-pK)penyl, 2-mefliyH-propenyl, 1- 
butenyl. 2-butenyl, 1-pentenyl. 2-pentenyl. 1-hexenyl, 1-heptenyl, 1-octenyl and the like. As 
die lower alkynyl group, there are an acetylene group, l-propynyl, 2-propynyI, 1-butynyl, 1- 
pen^yl, 2-pentynyl, 1-hexynyl, 1-heptynyI, 1-octynyl and die like. When Y is an alkali metal 
sah of die lH-tetrazol-5-yl group in the compound r^resented by die general formula [1], 

15 wangles ofdie alkali metal salt are sodium, potassiums. Btamplesof R^indie-COjR^ 
group are a hydrogen atom, an alkali metal atom, a lower alkyl group. Examples of die alkali 
metal salt are sodmm, potassium salt etc. Examples of die lower alkyl group are mediyl, ediyl, 
it^ropyl, isopropyl. n-butyl, isobutyl, t-butyl, nrpentyl, isoamyl, n-hexyl, n*q)tyl, n-odyl and 
die like. Examples of NRTl" in die -CONRTl" group are ammo, mediylamino, 

20 dimedi^amino, efliylamino, diediylanrino, n^ropytammo, di(n^topyl)amino, 

diisoptopylamino. dibutylamino, pyrroKdyl, piperazmo, morpholino etc. And examples of 
m die -CX)NHSO^'' group are mehtyl, ediyl, n-propyl, n-butyl, isobutyl, t-butyl, cydopentyl, 

(^dohoqrl, jbsayl etc. 

When R^ or R* in die general formula [1] represents die lower alkyl group, exmaples 
25 ofdiem are as described above about R* and r2. Examples of die substituted lower alkyl 
'group are hydroxymediyl, 2-hydroxyediyl, carboxymediyl, 2-carboxyediyl, medioxymediyi, 2- 
medioxyediyl ttc. Examples of die lower alfco)^ are m^oxy, &hoxy, Hrptapoxy, isopropoxy. 
n-butoxy etc. 

Particular etamples of conqjounds rq»res«Bted by die gennal formula [l] are as 
30 foQows. The numbers at die left are conqwundnumbHS as dieys|)pear in die exan^les. 

1) 4^^*Harboxybiphenyl-4-yl)mediyllamino-2-mediylquinolnie, 

2) 4-[P*-t-butoxycarbonylb?»henyl-4-yl)mediyllanimo-2-mefliylquinoline, 

3) 2-mediyl-4-[P*-(tettazol-5-yl)biph«iyl-4-yl)mediyl]aminoquinoline, 

4) 44(2*-carbo3^b^enyl-4-y0inediyl]aniino-2-ediylquin(dine, 

35 5) j.^eOiyl-MO-H^iit's^^^y^^^^ 

6) 4-[(2'-carboxyb^henyl-4-yl)meJhyl]ainino-2-n-ptopyl(piinoline. 
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7) 2-i^propyl-4-[(2'-(tetrazol-5-yl)biphenyl-4-y^ 

8) 2-^butyl-4-[(2*<arboxybiphenyl-4-yl)methyl]aminoqui^^^ 

9) 2-n4>iityl-4-[(2*-(teti^I-S-yl)biphenyl-4-yl)m^yl] 

10) 2-n-pentyl-4-[PMetra2ol-5-yl)biphenyl-4-yl)mefliyl]aminoqui^^ 

5 11) 2-^fluoromethyl-4-[(2XtetrazoI-S-yl)biphenyI-4-yl)m^yl]anunoqum 

12) 2Kl-propraylH-[(2Mt«razol-5-yl)biphenyI-4-yl)^ 

13) 2*Q*piop»yl>4-[(2^(tetrazol-S-yl)bipheny]-4-yl)m^yl]amm^ 

14) 2-(2-propynyI)-4-[(2Xtetrazol-5-yl)biphenyl-4.yl)m 

15) 2-(24>utenyl)-4-[(2'-(tetrazol-S-yl)biphenyI-4-yl)methyl]ai^ 
10 16) 2-(2-butynylH-[CZMtetrazol-S-yl)biphenyl-4-yl)mea^ 

17) 4-[(2*-carboxybiphenyl-4-yl)methyl]amino-2,8-dimethyIquinoIme^ 

1 8) 2,8-dimethyl-4-[(2'-(tetrazol-5-yl)biphenyl-4-yl)metfiyllami 

19) 4-[(2*-carboxybiphenyl-4-yl)methyl]amino-8-meihoxy-2-mefl^^ 

20) 8-meAoxy-2-methyl-4-[(2Xt^azol-5-yl)methyl]aminoquinoline, 
15 2 1) 8-ethyl-2-metbyl-4-[(2*-(tetrarol-5-yI)biphenyl-4-yl)me^^ 

22) 2-methyl-8-n-propyI-4'[(2Xtetrazol-5-yl)m^yl]aminoquinoIin^^ 

23) 2-methyl-8-isopropyl-4-[(2'-(tetrazol-5-yl)biphenyl-4«yI)me^^ 

24) 4-[2'-carboxybiphenyl-4-yI)methyl]amino-2-methyI-S- 
dimethylaminosulfonylquinoline, 

20 25) 2-methyl-5-<limethylaininosulfonyl-4-[(2*-(tetrazol-^^^ 

yl)mediyI]ammoquinolme, 

26) 4-[P*H:arboxybiphenyl-4-yl)methyllamino-2-methyl-5-morpholmos^^^ 

27) 2-methyl-5-morpholmosulfonyl-4-I(Z'-(tetrazol-5-yl)biphenyl^ 
yl)methyl]aininoquinoline, 

25 28) 2-mediyl-S-piperidinosulfonyl^[(2'-(t^razol-5-yl)biphe^^^ 

yl)methyl]aminoqumoline, 

29) 4-[(2'sarboxybiphenyl-4-yl)metbyl]amino-6<yano-2-mtthylquinoIin^ 

30) 6-cyano-2-methyl-4-[(2Mtetrazol-5-yl)biphenyl-4-yI)methyl]aminoq^ 

31) 4-[(2'H:arboxybiphenyl-4-yl)methyI]aminc>-2-methylqumol^ acid, 
30 32) 2-metfayI^(2*-(t^azoI-5-yl)biphaiyl-4-yl)mediyl]aminoquinolin 

acid, 

33) 6<arbamoyl-4-[(2'-carboxybiphenyI-4-yl)methyl]amina-2-me^^ 

34) 6s:aitainoyl-2-methyl-4-[(2Xtetrazol-5-yl)biphenyI-4-^ 

35) 44(2'<arboxybiphenyl-4-yl)methyl]amino-2-mediyl-6-(t«i^l-^^^ quinoline, 
35 36) 2-mediyl-6-(teti^l-5-yl)-4-[(2Mteti^l"5-yl)biphenyl-4-yl) 

37) 6-ffl^oxy-2-methyl-4-[(2'Ktetrazol-5-yl)biphOTyl-4-yl)methylJai^ 
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38) 4-[(2*-(N-meihanesulfonyI)caii)amoylbipbenyl-4-yl)methyy 

39) 2,7,8-<rimethyl-4-[(2'-(tetrazol-5-yl)^^ 

40) 8-trifluoiomethyl-2-metfayl-4-[(2'-(tettazol-5-yl)biphOT^^ 

yl)inetfayl]ammogumoIine. 
5 41) ethyl 44(2'-carboxybiphenyl-4-yI)metbyl]amino-2-^thylquinoline^ 

42) ^yl 2-ethyl-4-[(2'-(tetrazol-5-yl)biphenyl-4-yl)methyl]aininoqumolm 
carboxylate, 

43) 2,3Hlimethyl-4-[GiHtetrazol-5-yl)biphenyl-4-yl)methylla^ 

44) 4-[^*-carboxybiphenyl'4-yl)metfayl]amino-2-meayl-l,5-2^ 
10 45) 4-[Ci*-t4>utoxyca]tonylbipb^yI-4-yl)methyl]amino-2-medi^^^ 

46) 2-methyl-4-[PMtetrazol-5-yl)bQ)henyI-4-yl)metfayllanm ,5-naphthyridiiie, 

47) 4-[(2*H:arboxybiphenyl-4-yl)mefliyI]amino-2'^yl-l,5-naphft^ 

48) 2-^Ayl-4-[P'-(tetrazol-5-yl)biphenyl-4-yl)methyi]aii^ 

49) 4-[C2'-ca]toxybiphenyl-4-yl)m^yI]ammo*2-]ii)ropyl-l,5-n^ 
15 50) 2-n-pn)pyl-4-ICHtetrazol-5-yl)biphenyl-4-yl)methyl]a^ 

51) 2-n-butyl-4-[(2*-cari)OxybiphenyI-4-yl)methyl]ainn^ 

52) 2-n4)utyl-4-[(2MtetrazoI-5-yl)biphenyl-4-yl)m^^ 

54) 2-trifluoiomethyl-4-[(2Htetrazol-5-yl)biphenyl-^^ 

20 naphthyridine, 

55) 2-(l-propenyl)^[(2*-(tetrazol-5-yl)biphenyl-4-yl)m^yllain^ 
5Q2-0-propenyl)-4-[(2'-(tetra2ol-5-yl)biphenyl-4-yl)m^^ 

57) 2-(2-propynyl)-44Ci'-(tettazol-5-yl)biphM^^^ 

58) 2-P-butenyl)-4-[PHtetrazol-5-yl)bipheayl-4-yl)me^ 

25 59) 2-^-bu^yl)-44P'<tetrazoI-5-yl)biph«iyl-4-yl)mefliylla^ 

60) 4-[Q'H:aiboxybqiheQyl-4-yl)meth^]amui0-2,8-dm 

61) 2,8Hiiniethyl-4-IP*Ktetra2oI-5-yl)biphenyI-^^ 

62) 4-[(2*<arboxybqphenyl-4-yI)meftyl]ammo-8-methyo^^^ 

63) 8-methoxy-2-methyl-4-[(2'-(tetra20I-5-yI)metfayl]^ 
30 64) 8-ediyl-2-mefliyl-4-[C2MtetrazoI-5-yl)b^henyl-4-^ 

65) 2^ethyl-8-n-^ropyl-4-[(2*-(tetrazol-5-yl)methyl]amm 

66) 2-mediyl-8-isopropyl-44C2Htetrazol-5-yl)biphenyI-4-^)metby 
naphthyridine, 

67) 44(2*-carboxybiphenyl-4-yI)methyl]amino-6-cyancH2-methyl^ - 
35 68) 6-<^aiK)-2-ffl«hyl-4-[(2Mtetmol-5-yl)biphenyl-4-yl)m 

n^hthyridine. 
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69) 44(2'-caitoxybiphenyl*4-yI)methyl]amino-2-inethyl-l ,S-iu^hthyridme-6-carboxyIic 

add, 

70) 2-meayl-4-[(2'-(tetrazol-5-yl)bipbenyl-4-yl)methyl]amii^ ^-iuvhtbyridme-6- 
catboxylic acid, 

5 71) 6-carbamoyl-4-[(2'-carboxybq)henyI-4-yl)metfayl]amino-2-m 

72) 6-carbamoyI-2-mediyl-4-[(2Mteti^l-S-yl)biphe^^^ ,5- 
n2q)htfayridine, 

73) 4-[(2'H:arboxybiphenyl-4-yl)mediyl]amino-2Hnethyl-6-(tetr^ 
naphtfayridine, 

10 74) 2-meaiyl-6-(tetrazol-5-yl)-4-[^*Kteirazol-5-yl^^^^ 

naphthyridine, 

75) 6-methoxy-2-methyl-4-[(2Mtetnizol-5-yl)bipheDyl-4-yl)me^^ ,5- 
naphthyridine, 

76) 4-[(2'-<NHneflianesulfbnyl)carbamoylbiphenyl-4-yl)methyllm^ ,5- 
15 naphthyridine, 

77) 2,7,8-trim^yI-4-[(2*-(tetrazol-5-yl)biphenyl-4-yl)m 

78) 84rMuoromediyl-2-m^yl^[(2Mtetrazol-5-yl)b]phenyl-^^ 
naphthyridme, 

79) ethyl 4-[(2*-carboxybiphenyl-4-yl)methyl]amino-2-ethyI-l^ 
20 carboxylate, 

80) ethyl 2-^yl'4-[(2*-(tetrazol-S-yl)biphenyI^yl)methyl]amino-l,5-^ 
caiboxylate, ' 

81) 2,3-<lunethyl-4-[(2'-(tetrazol-5-yl)biphenyl-4-yI)methyl]amin^ ,5-iiaphthyridine, 

82) 2-mefliyl-4-[(2'-(tetimol-5-yl)biphenyl-4-yl)methyl]ainino-l ,7-naphtfayridine, 
25 83) 6-methyl-8-[(2Xtetrazol-5-yl)biphOTyl-4-yl)meihyl]aiiniic^ 

84) 6-mefliyU8-[(2'-(teti^l-5-yl)biphenyl'4-yl)methyl]ammo-pyrido[^ 

85) 2Hmethyl-4-[2*-(tetrazol-5-yl)biphenyl-4-yl]aininoquinoline, 

86) 2-ethyl-4-[2Mtetra201-5-yl)biphenyl-4-yl]aminoquinoline. 
4-Aminoquinolines of the present invention can form a pharmacologically acceptable 

30 est^ at a part of R^, or Y m the genial formula [1]. Examples of such an ester are 

methoxycarbonyl, edioxycaibonyl, n-propoxycarbonyl, isopropoxycarbonyl, n-butoxycarbonyl 

or t-butoxycarbonyl. 

Further, 4-aminoquinolmes of die preset invention can form a salt sudi as 

hydrodiloride, hydrobromide, hydroiodide, sulphate, phosphate, acetate, propionate, lactate, 
35 maleate, lamate, succinate, tartrate and die like at a part of amino group at 4^osition. And 

v^em Y is the lH-tecrazol-5-yl group, they can form an salt such as sodium salt, potassium salt 
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and the Iflce. In both of cases, these salts may be in the form of a hydrate. 

4-Aininoquinolines represaited by the general fonnula [1] can be prqpared, for 
example, according to the foUowmg sdieme. 



1) 



10 R3 




(n=0a.2) 




15 



20 




25 




A r^resents a pyridine-fosed ring with phenyl, pyridine, pyridazine, pyrimidine or pyrazine 
ring. 

niat is, three methods can be exemplified: 1) a method for reacting 4-chloroqutaoline 
35 and biphenylamine at heating according to the procedure described in EP.38782i; 2) a method 
for alkylating 4-anunoquinolines with biphenyl halide under basic condition, or reductive 
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aminating 4-aiiiinoqumolmes and biphenylaldehyde under the presence of a reducing agent such 
as sodium borohydride etc.; 3) a method for acylating 4-aminoquinolmes, alkylating them under 
basic condition, then deacylating them. 

In the method 1), biphraylamine is used in a range of from equal to 10-foId mole 
5 equivalent amount relative to 4-cfaloroquinoline and the reaction tempertaure is usually in a 
range of from 60 to 160 "^C. In the method 2), as a base which is used for the reaction 
betwera 4-aminoquinolines and biphenyl halide, there are lithium amide, sodium amide, 
potassium amide, n-butyllithium, potassium-t-butoxide which are used for the conventional 
amination reaaion. The reaction temp^ature is usually in a range of from room temperature to 

10 100 ""C depending upon a base and reaction solvent to be used. For example, vAien reaction is 
carried out using n-butyllithium in an ediereal solvent such as tetrahydrofuran or an aromatic 
hydrocarbon solvent such as toluene, room tenq)erature is sufficient, when reaction is carried 
out using sodium amide etc. in an aromatic hydrocarbon solvent, reaction with 4- 
aminoquinoline is carried out under heating at reflux, and after that die temperature is lowered 

IS to from room traperature to 60 ""C and then biphenyl halide is reacted. A base is usually used 
in a range of from equal to 1.5-fold mole equivalent amount rdative to 4-aminoquinoline and 
biphenyl halide is preferably used m a range of from 0.8 to LS-fold mole equivalent amount to 
4-aminoquinolines. It is usually preferable that reductive aminating reaction between 4- 
aminoquinolines and biphenyl halide is carried out at a temperature of from room tonperature 

20 to 80 *C using from equal to 2-fold mole amount of aminoquinolines relative to the aldehyde. 
As a reducing agent, sodium borohydride or sodium cyanoborohydride is generally used, and 
the amount to be used is preferably 1 to 2-foId relative to the theoretical one depending upon an 
effective amount of hydrogen contained in the reducing agent. As a reaction solvent, alcohols 
such as methanol, ethanol, propanol etc. and ethers sudi as diethyl ether, diisopropyl ether, 

25 tetrahydrofuran etc. can be used. 

In the method 3), acylating of 4-aminoquinoIines is advantageous in that the yidd of 
condaisation reaction with biphenyl halide is increased due to activation of an amino group by 
an adjacent carbonyl group. Preferable acylating agents are such that they give R'^ which is a 
lower alkyl group, for exanq)le, methyl, ^yl, n-propyl, iso-propyl, n-butyl etc. or a lower 

30 alkoxy, for exmple, methoxy, ethoxy, propoxy, iso-propoxy, n-butoxy or t-butoxy. That is, 
examples of an acylating agent are a lower alkyl-carboxyl chloride such as ac^l diloride, 
propionyl chloride etc., a lower alkyl-carboxylic anhydride such as acetic anhydride, propionic 
anhydride etc., a chloride of a carbonic acid ester sudi as m^yl dilorocarbonate, ethyl 
dilorocarbonate, propyl dilorocarbonate etc., and an anhydride of a carbonic acid estCT such as 

35 diH-butyl dicarbonate. An acylation reaction may be carried out using 1.0 to 1.5-fold mole 
equivalent amount of an acylating agent relative to 4-aminoquinolines in the presence of an 
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amine such as triethylamine, tributylamine, pyridine etc. as the conventional method. A 
reaction between acylated 4-aminoquinolines and biphenyl halide is carried out as described 
above. When R*^ is a lower alkyl group, a deai^lation reaction can be easily carried out, for 
example, by reaction with lithium aluminum hydride m an ethereal solvent such as diethyl 
5 eflier, tetrahydiofiiran etc. And, when is a lower alkoxy group, die reaction can be carried 
out, for example, by heating at a tranpOTture from room temperature to 80 *C in a halogwiated 
hydrocarbon solv^ in the presence of an acid catalyst such as hydrochloric add, sulfuric acid, 
trifluoroacetic acid etc. 

Syndiesis of 4-diloroquinolines or 4-aminoquinolines as a starting material can be 
10 carried out according to the followmg scheme. 



15 



20 




25 A rq)res^ a phaiyl, pyridine, pyridaanne, pyrimidine or pyrazine ring. 

That is, 4^ydroxyquinolines can be easily obt^ned by reacting jS-keto ester and a 
substituted anilme, ammopyridme, aminopyridazme, ammopyrimidine or ammopyrazine, 
accordmg to the method described in Org. Synth. Coll., Vol. 3, page 374, to obtain iS- 

30 arylaminoOTJtonate which is heated according to die mefliod described in Org. Synth. Coll., 
Vol. 3, page 593. The 4-hydroxyquinolines can be easily converted into the corresponding 4- 
chloroquinolmes by die conventional halogenating method, for example, only by treating with 
phosphorus oxychloride, triphenylphosphinedichloride, triph«iyIphosphine-carbon 
tetraddoride. 4-Ammoquinolmes can be synthesized by heating 4-diloroquinoIines widi 

35 ammonia, ammonium carbonate, ammonium acetate etc. 

Next, the mediod of pharmacological activi^ test is described. 



wo 92/22533 



PCr/US92/04201 



-11- 

1) In vitro angiotensin U mesenteric art^ receptor binding assay 

According to the method (1) by Gunther et al., a membrane fraction was prepared from 
mesenteric artery of male rat, 50 |tg protein equivalent of it and 0.2 nM ^^1-Ang II as well as 
various concentrations of test compounds w^e incubated at 22 for 90 min. in 200 
5 reaction volume of incubadon buffi^ (50 mM Tris-HQ, 120 mM NaCl, 5 mM MgCl2» 0.25 % 
bovine serum albumin, pH 7.2). This was cooled, and the reaction was stopped by addition of 
ice-cooled phosphate buffer (10 mM phosphate, 140 mM NaCl, pH 7.4, hereinafter referred to 
as PBS), and then die reaction solution was filt^ed through a glass fiber filter (Whatman 
CF/B), the filter was washed, dried, and th^ the radioactivity of captured ^^-angiotensm II 

10 whidi bound to the recq)tor was measured by 7-counter. Non-specific bound amount was 
obtamed from the reaction under the presence of 1 ^M of unlabeled angiotensin II. The test 
compound was tested at the concentration of 0.01 to 1 ^M, and those that mhibited more than 
50 % of total specific bound amount at 1 fiM was determined as an active compound, and 50 % 
inhibiting concentration (IC50) was obtained [see Gundi^, S., Ginibrone, M.A. and Alexander, 

15 R.W., Circ. Res., 17:278-286, 1980]. 

2) In vitro adrenal cortex angiotensin n rceptor binding assay 

According to the method by Cs^poni et al. (1), angiotensin n receptor binding assay 
was carried out by preparing a membrane fraction from an adrenal cortex of a male rat and 
using this as a receptor material in the same manner as in the above-described pharmacological 
20 test 1) [see Capponi, A. M. and Catt, K., J. Biol. Chem. 254:5120-5127(1979)]. 

3) Antagonism to angiotensin n constriction in an isolated rabbit thoracic aorta 

A rectangular strip-like sample of thoracic aorta isolated from an anaethetized rabbit 
was prq)ared, and this was suspended at 2.0 g of loaded tension in a Magnus tube filled with 
Krebs-Henseleitoid nutrition solution which was well aerated with 95 % O2-5 % CO2, and the 
25 constriction tension was measured using an isometric transducer. After the tension of the 
sample at rest became stable, accumulative administration of angiotensin n was carried out to 
obtain a concentration-action curve. Tliereafter, the sample was washed with the same nutrition 
solution, then 10^ M t^t compound was treated for 20 min. to obtain again a concentration- 
action curve of angiotensin n. The results were obtained as followed: generated maximum 
t^ion at the first accumulative administration of angiotensin 11 was regarded as 100 %, and 
the 50 % effective concentration (ED5Q) was obtained in the presence or absence of the test 
compound, and pA2 value was calculated according to the following equations: 
pA2=-logKB Kb=C/{(A7A)-1} 
C; concentration of the test compound (M) 
A*; ED5Q in the presence of test compound (M) 
A; ED5Q in the absence of the test compound (M) 
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4) Antagonism to blood pressure increasing by angiotoisin n in a spine destroyed rat 
Wistar rat anaesthetized with pentobarbital was fixed at dorsal position, and a cannula 
for measuring blood pressure was inserted into sinister arteria carotis communis, and a cannula 
for administration of the t^t compound into dextar external jugular vein and a cannula for 
5 administration of angiotensin n into sinist^ external jugular vein, ambilateral n^vus vagus was 
cut, and artificial respiration was carried out. A thin bar made of metal was stabbed mto spinal 
column through sininster orbita to destroy spme. Blood pressure was recorded on polygraph 
via pressure transducer from an arterial cannula. After blood pressure was stable for more than 
30 min., 3ftg/kg of angiotensm II was administered intravenously four tunes every IS mm., and 
10 every 5 min. before the administration of angiot^in n from die second admininstration 

onward, a solvent, a low» dose of die test compound, and a higher dose of ifae test compound 
were admininstered intravoiously in this ord^ to observe Ifae blood pressure iuCTeasing 
response by angiotensin n. ED50 values were calculated ftom the udiibitmg rate ^en the first 
blood pressure increase by angiotensm n was regarded as 100 %. 
15 In the above tests, for example, compound No. 1 shows IC5q=7.8x10*^ M, mdicatmg 

diat the compound is effective as an agent for preventing or treatmg hypert^ion or congestive 
heart failure. 

4-Aminoquinoiines or pharmacologically acceptable est^ or salts diereof can be 
formulated, by a conventional mediod, into a unit dosage form such as tablets, capsules, pills, 
20 powders, granules, powder packet, cachets, sterile parenteral solutions or suspensions, 
^edrops, solutions or suspensions, elbcirs, suppositories, aerosols and emulsions which 
contains them in a predetermmed amount. 

For oral admininstration, solid or fluid unit dosage form can be prepared. For 
preparing solid composition, the active compound is mixed vnSx an exdpient or a carri^ sudi 
25 as magnesium stearate, dicalcium phosphate, magnesium alminum silicate, calcium sulphate, 
starch, lactose, acacia, methyl cdlulose and the like. A capsule agent is prq)ared by mixing 
the compound of Ifae preset inv^on widi an inert pharmaceutical exdpient, filling the 
mixture into a hard gdatm capsule havmg suitable size. A soft gelatin c^sule is prq)ared by 
madime capsulation of slurry composed of die compound, suitable vegetable oil, lig^ht 
30 petrolatum or odier inert oil. 

For prqiaring a fluid composition, the compound of the present invention is dissolved 
in aqueous vefaide togetiier with sugar, aromatic flavor and preservative to obtain a syrup. 
Elixirs are prepared using an alcoholic vehicle such as etfaanol, a sweetener such as sugar and 
saccharin as well as a flavor. Suspensions are prq)ared using a su^ending agent sudi as 
35 acacia, tragacandi or mediyl cellulose and an aqueous vehicle. 

For paroitml admmistration, a fluid unit dosage form is prqiared using the conqpound 
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of the present invention and a st^ile vehicle. Depending upon a vdiicle sucli as wat^» 
Ringer's solution, isotonic sodium chloride solution and the concentration to be used, the 
compound is suspended or dissolved in the vehicle. For preparing solutions, the compound is 
dissolved in wator for injection, and this is sterile filtered, filled into a vial or an ampoule, and 
5 sealed. Advantageously, an adjuvant such as local anaesAetic, preservative and buffer is 
dissolved in vdiicle. Altanatively, a lyophilized powder having good shelf stability can be 
prqiared. In the case of this formulation, the powder is reconstituted upon use. Parrateral 
suspensions can be simOarly prqtared using the compound of the present invention. In the case 
of diis formulation, die conqx>und of the pres^ invention can be sterilized by exposure to 
10 ediyloie oxide before suspraded in a sterile vdiicle. Advantageously, a surfactant or a wetting 
agent is added to facilitate dispersion of the compound. 

Alternatively, die compound of the present invention can be formulated into a local 
dosage form in combination with a suitable carrier for local administration. Examples of a 
carrier to be used are cream, ointment, lotion, paste, jelly, spray, aorosol and the like. 
15 FurUi^, when oth^ form can not be administered, suppositories can be prqiared. Examples of 
a base are cacao butter, polyediylene glycol, polyethylene sorbitan monostearate and the like. 

4-Aminoqumolines or pharmacologically acceptable est^s or salts thereof are 
administered orally, parenterally, by insufflation, rectally, or locally. Parrateral administration 
includes subcutaneous, intravenous, intramuscular, intranasal administration or injection. Dose 
20 to be administered to an adult is in a range of 1 to SO mg/day. Hie exact dose can be selected 
ftom the above range, taking the age of the patient, the weight, condition and route of 
administration into consideration. Such factors are well known to an ordinary skilled physician 
or pharmacist. The frequency of administration is usually from one to four times a day. 

Additionally, no toxicity of die compounds of the preset invention or pharmacological- 
25 ly accq)table esters or salts thereof was observed in the above-described dose range. 

DESCRIPTION OF THE PREFERED EMBODIMENTS 
Hie following Examples fiirdier illustrate the present invention in detail but are not to 
be construed to limit die scope thereof. 
EXAMPLE 1 

30 Prqiaration of 4-[(2'-carboxybiphenyl-4-yl)methyl]amino-2-metfaylquinoline (compound 

No.l) 

Mediod A) 

50 Mg (0.31 mmol) of 4-aminoquinaldine was dissolved in 0.4 ml of tetrahydrofuran, 
and 220 ;xl of 1.59 mol/1 n-butyllithium/hexane solution was added dropwise at 0 ""C, and thra 
35 the solution was stirred for 30 min. 120 Mg (0.346 mmol) of (2*-t-butoxycarbonylbipbeoyl-4- 
yl)mediyl bromide was dissolved in 0.2 ml of tetrahydrofuran, and the solution was added 
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diopwise into ihe reaction solution, and stirred at rown ten^erature for 24 hours. After 
tetraliydrofuran was distilled off under the reduced pressure, the residue wras diluted with water, 
and extracted wifli dilOToform. The chloroform layw was washed wifli an aqueous saturated 
sodium chloride solution, and dried ovm- anhydrous sodium sulphate. The solvwit was distiUed 
off under the reduced pressure, the residue was purified by silica gd column diromatograpby 
(CHa3:MeOH= 10:1-5:1) to obtain 32 mg of 4-[Ci*-t-butoxycarboiqrIbiphaqrl-4- 
yOmefliyl]aminoquinaldme. 97Mg (0.228 mmol) of 4-[(2'-t4Mitoxycaiboiqrlbiphenyl-4- 
yOmafayl]ammoquinaldme was dissolved m 1 ml of dilorofonn, and 1 nd of triflnoroacedc add 
was added to heat at reflux for 2 hours. Triflnoroacedc add and ddoroform were distilled off 
und« die reduced pressure, and Ae residue was recrystallized to obtaui 4-[^'-carboxyb^henyl- 
4-yl)mefl»yllaminoquuialdine as 1 1 mg of trifluoroac^te of a white needle. This has the 
following NMR spectrum. 

fippmCCDQa): 2.66 (3H,s), 4.85 (2H), 6.71 (lH.s), 7.34-8.42 (12H,m) 
Method B) 

500 Mg of 4-amiiK)quinaldme was heated at reflux for 2 hours togedi^ widi 130 mg of 
sodium amide in 20 nd of tohioie and fliis was allowed to cool, and 300 mg of [^*-t- 
bntaxycarboiyIbq»henyl-4-yl)mefliyl bromide was added to heat ag^ at reflux for 5 hours, and 

simflar treatmait was carried out to obtam 226 mg of 4-[P*H-butoxycarbonylbiphen3i-4- 
yl)methyI]aminoquinaIdine. This has the followmg NMR spectrum. 
fippmCCDaj): 1.28 (?H,s), 2.60 (3H,s), 4.59 (2H,dJ=4.9Hz), 5.38 (lH,bt), 6.41 (lH,s), 
7.3-7.6 (8H,m). 7.63(lH,t,J=7Hz), 7.74 (lH,dJ=8Hz), 7.80 (lH,dJ=7Hz), 7.95 
(lH,d,J»8Hz) 

This was derived into conq)ound No. 1 by the amilar treatmeot as in die method A. 
Method C) 

13 G p.48 mmol) of 4-anunoquuuddine, 1.07 ml (11.34 mmol) of acetic anhydride, 
1.59 ml (11.41 mmol) of triefliyiamine were dissolved ia 3ml of dichlorom^ane, and stirred at 
room tanperature for 12 hours. After die reaction solution was diluted witii didiloromethane, 
flie solution was washed with an aqueous saturated sodium bicarbonate solution, and dried ova 
sodhmi sulphate. The solvent was distilled off undor flie reduced pressure, and &e residue was 
purified by sflica gd column chromatography (hexane:ediyl acetate= 1:1) to obtam 1.04 g of 4- 
ac^laminoquinaIdme^dd55%). This has die followmg NMR spectrum, 
fippm (CDOa): 2.32 (3H.s), 2.68 (3H,s). 7.43 (lH,m), 7.65 (lH,m), 7.81 (lH,d,J=8.4Hz), 
8.00 (lH.dJ=8.7Hz), 8.09 (lH,bs), 8.27 (IH,bs) 

465 Mg (2.32 mmol) of the ace^lamino compound was dissolved in 3 ml of 
dimediylformamide, and 110 mg (2-75 mmol) of 60% oHy sodium hydride was added 
portionwise M*ile stirring. The mixture was stirred at room ten?)etaure for 10 minutes, heated 
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to 60''C, and tfa»i a solution of 1.2 g (3.46 mmol) of (2*-t-butoxycarbonyIbiphenyI-4-yl)metfayI 
bromide in 3 ml of dimethylfonnamide was added. After reaction at 60*'C for 12 hours, the 
solvent was distilled off under the reduced pressure, the residue was diluted with 
dichloromediane, washed with water, dried over sodium sulphate, and then die solvent was 
S distilled off under the reduced pressure. The residue was purified by silica gel column 
diromatography Oiexane:ethyI acetate= 1:1) to obtain 87S mg of N-acetyI-4-[(2*- 
butoxycarbonyIbiphaiyl-4-yl)mediyl]amino-2-mediyIquinolineas white amorphous powder 
(yield 81%). Ibis has the following NMR spectrum. 

6ppm (CDCI3): 1.26 (9H,s). 1.83 (3H,s), 2.68 (3H,s), 4.39 (lH,d,J=14.3Hz), 5.61 
10 (lH,d,J=14.3Hz), 6.87 (lH,s), 7.23 (4H,s), 7.26-7.58 (4H), 7.72-7.78 (3H), 8.10 
(lH,d,J«9.2Hz) 

690 Mg (1.48 mmol) of the N-acetyl compound was dissolved in 10 ml of diethyl ether, 
and 60 mg (1.58 nunol) of litiiium almmum hydride was added portionwise while stirring. 
After reaction at room temperature for 12 hours, methanol was added to treat the excess 

15 reagent, IN-sodium hydroxide was added, and then extracted with dichloromethane. The 
extract was dried over sodium sulphate, the solvit was distilled off under the reduced 
pressure, the residue was purified by silica gel column chromatography (ethyl acetate) to obtain 
244 mg of 4-[(2*-butoxycarbonylbiphenyl-4-yl)methyl]aminoquinaldine as white amorphous 
powder (yidd 39%). This was converted mto compound No. 1 by the similar method as in the 

20 method A. 
EXAMPLE 2 

Preparation of 2-mediyl-4-[(2*Ktetrazol-5-yl)biphenyl-4-yl)methyl]aininoquinoIine 
(compound No.3) 

500 Mg of 4-aminoquinaldine, 0.70 g of di-t-butyl dicarbonate and 0.34 g of 
25 trimethylamine in a mixture of 10 ml of tetrahydrofiiran and 3 ml of dimethylfonnamide were 
heated at reflux for 16 hours. After cooling, the reaction mixture was concentrated, the residue 
was purified by silica gel column chromatography (chloroform:metiianol=80:l) to obtain 353 
mg of 4-N-t-butoxycarbonylaminoquinaldine. This has the following NMR spectrum. 
6ppm (CDCI3): 1.58 (9H,s), 2.71 (3H,s), 7.31 (lH,bs), 7.48 (lH,t), 7.67 (lH,t), 7.75 
30 (lH,d,J=8,4Hz), 8.02 (lH,d), 8.04 (lH,s) 

To a solution of 353 mg of the aminoquinaldine in 3 ml of dimethylfonnamide was 
added 65 mg of 60% oily sodium hydride at room t^perature. After evolution of hydrog^ 
gas ceased, a solution of 0.82 g of [2*-(l-triphenylraethylt«razol-5-yl)biphenyl-4-yl]mediyl 
bromide in 4 ml of dimethylfonnamide was added dropwise, and further stirred at room 
35 tenq)erature for 40 minutes. To the reaaion mixture was added an aqueous saturated 

ammonium chloride solution, and the nuxture was extracted with ethyl acetate, washed with 
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water, and dried over sodium sulphate. The solvent was distilled off under die reduced 
pressure, die residue was purified by silica gd column chromatogr^hy (chloroform) to obtain 
0.50 g of 4-N-t4)utoxycarbonyl-N-[(2Ml-triphenyhnefliyltetrazol-5-yI)biphOTyl-^ 
yl)mediyl]aniino-2-metfayIquinoline. This has the followmg NMR spectrom. 

5 5ppm (CDQa): 1.33 (?H,s), 2.58 (3H,s), 4.44 (lH,d,J=14.6Hz), 5.12 (lH,d,J=14.3Hz), 6.8- 
7.7 (26H,m), 7.86 (lH,dJ=7.3Hz), 8.03 (lH.dJf=8.4Hz) 

395 Mg of the product was dissolved in 5 ml of chloroform, and 1 ml of trlfluoroacetic 
acid was added to stir for 2 hours, die reaction solution was concentrated under die reduced 
pressure to remove trifluoroacetic acid. Hie residue was dissolved in diloroform, and 

0 tri^ylamine was added to neutralize. The solvoit was disdlled off, and die residue was 
purified by silica gel column chromatography (chloroformrmedianol =30: 1-20:1) to obtaui 4- 
[PXl-triphenyImrfhyltetrazol-5-yl)biphenyl<4-yl)mediyl]aminoquinaldm This has the 
following NMR spectrum. 

fippm (CDCI3): 2.59 (3H,s), 4.35 (2H,d,J=4.9Hz), 4.97 (lH,bs), 6.37 (lH,s), 6.8-8.1 
5 07H.m) 

27 Mg of the product was stirred at room temperature for 1 hour in 2ml of methanol in 
the presence of 0.1 ml of 10% hydrochloric acid. The reacdon solution was dried to solidify 
under the reduced pressure, and the solid was washed wiUi diediyl edier, the residue was 
dissolved in a small amount of methanol, and diediyl ether was added agam to crystallize. The 
0 crystal was filt^, and diis was washed widi ^er, dried to obtain 18 mg of hydrochloride of 
2-mediyl-4-[(2Htetrazol-5-yl)biphenyl-4-yl)mediyllanmoquuiolme (compound No.3). This has 
the followmg NMR spectrum. 

fippm (CDQa): 2.74 (3H,s), 4.9 (2H), 6.68 (lH,s), 7.2-8.1 (12H,m), 8.49 (lH,d,J=7.8Hz) 
EXAMPLE3 

5 Preparation of 2-ediyl-4-[(2Htetrazol-5-yl)biphenyl-4-yl)mediyl]anMnoqu^ 

(compound No.5) 

4-Ammo-2-^ylquinoline was prq>ared firom anilme and ethyl propionylacetate 
accordh^ to die mediod described in Nihonkagakuzasshi, Vol.86, page 1192. This has die 
following NMR spectrum* 
0 % NMR fippm (C33CI3) 1.35 (3H.tJ=7.7Hz), 2.85 (2H,q,J=7.7Hz), 4.73 (2H,broad 

s), 6.53 (lH,s), 7.40 (lH,m), 7.62 (lH,m), 7.73 (lH,dd,J=8.2Hz, 0.9Hz), 7.96 
(lH,dJ=9.2Hz) 

500 Mg of 4-amino-2-ediylquinoline, 0.8 ml of dl-t-butyl dicarbonate and 0.49 ml of 
triediylamine were dissolved m a mbced solvent of 10 ml of tetrahydrofiiran and 3 ml of 
5 dimediylfonnamide, and diis solution was heated at reflux for 16 hours. The reaction solution 
was concentrated und^ die reduced pressure, die residue was purified by silica gel colunm 
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duomatogn^hy (chlorofomi-metbanol (100:1)] to obtain 250 mg of 4-N-t- 
butoxycarbonylainino-2-^ylquiiiolineas white solid matnial. This has die following NMR 
spectrum. 

^H-NMR Sppra (CDCI3) 1.40 (3H,t,J=7.8Hz), 1,57 (9H,s), 2.97 (2H,q,J=7.8Hz), 
5 7.45 (lH,in), 7.65 (lH.m), 7.79 (lH,cI^= 8.1Hz), 8.04 (lH,d,J=8.6Hz), 8.06 (lH,s) 
250 Mg of 4-N-t-butoxycarbonylaimDO-2-^ylqaiDoline and 609 mg of [2*-(l- 
triphenyImethyltetrazol-5-yl)biphenyl-4*ylim^^ bromide were dissolved in 3 ml of 
dimethylformamide, and 44 mg of 60% sodimn hydride was added while stirring this solution 
at room tenqperature. After evolution of hydrogen gas ceased, this was healed to 50''C for 20 

10 hours. The solvit was distilled off und^ die reduced pressure, (he residue was dissolved in 
dichloromethane, and washed with water. Hie aqueous layer was further extracted with 
dichloromethane. After the organic layer was dried over sodium sulphate, the solvent was 
distilled off under the reduced pressure. The residue was purified by silica gd column 
chromatography (chlorofonn-methanol (100:1)1 to obtain 568 mg of 4-N-t-butoxycarbonyl-N- 

15 [2Ml-triphenylmethyltetrazol'5-yl)biphenyl-4-yl]methylamino-2-rthylq^ as white 
amorphous powder. This has the ft)llowing NMR spectrum. 

NMR 5ppm (CDCI3) 1.23 (3H,t,J=7.8Hz), 1.32 (9H,s), 2.85 (2H,qJ=7.8Hz), 
4.35 (lH,broad d), 5.15 (lH,broad d), 6.91 (6H,m), 6.98 (2H,d,J=8.4Hz), 7.03 
(2H,d,J=8,4Hz), 7.15-7.55 (14H), 7.63-7.73 (2H), 7.87 (lH,m), 8.06 (lH,dJ=8.1Hz) 

20 To a solution of 568 mg of 4-N-t-butoxycarbonyl-N-[2*-(l-triphenylmethyltetrazol-5- 

yl)biphenyl-4-yl]methylamino-2-ethylquinoline in 5 ml of chloroform was added 1 ml of 
trifluoroacetlc acid, and the solution was stirred at room temperature for 3 hours. After the 
solvent and trifluoroac^c acid were distUIed off under the reduced pressure, the residue was 
dissolved again in 5 ml of chloroform, 1 ml of triethylamine was added, and stirred at room 

25 temperature for 1 hour. After the solvent was distilled off under the reduced pressure, the 
residue was purified by silica gel column chromatography [diloroform-methanol (10:1)] to 
obtain 390 mg of 2-ediyl-4-[(2'-(l-triphenylmethyltetrazol-5-yl)biphenyl-4- 
yl)mediyl]aminoquinoline as white amorphous powder. This has the following NMR spectrum. 
NMR 6ppm (CDCI3) 1.31 (3H,t,J=7.8Hz), 2.81 (2H,q,J=7.8Hz), 437 

30 (2H,d,J=4.9H2), 6.34 (lH,s), 6.92 (6H,m), 7.1-7.6 (19H), 7.9-8.0 (2H) 
390 Mg of 2-ethyl-4-[(2*-(l-triphenylmethyltetrazol-5-yl)biphenyl-4- 
yl)mediyl]aminoquinoIine was dissolved m 10 ml of methanol, 1 ml of 2N HCl was added, and 
stirred at room temperature for 2 hours. Hie reaction solution was dried to solidify, the solid 
was scrapered into powder by spatula, and the powder was washed with ediyl ether. After fliat, 

35 the powder was crystallized from a mixed solution of methanol-ethyl «her, and this was furthCT 
washed widi ediyl ^er, dried to obtain 100 mg of hydrochloride of 2-ethyI-4-[Q*-(tetrazol-5- 



wo 92/22533 



PCr/US92/04201 



-18- 

yl)biphenyl-4-yl)metbyl]aminoqumoline. This has the foUowmg NMR spectrum. 

1h NMR fippm (CD3OD) 1.36 (3H,t,J=7.8Hz), 2.91 (2H,q,J=7.8H2), 6.57 (lH,s), 
7.16 (2H,(i,J=8.4Hz), 7.37 (2H.d,J==8.4Hz), 7.53-7.96 (7H), 8.38 (lH,d.J=7.8Hz) 
EXAMPLE4 

5 Preparation of 2-n-propyl-4-[(2Mtetrazol-5-yl)biphenyl-4-yl)methyl]aini^ 

(compound No. 7) 

4-Aniino-2-propylquinoline was prepared from aniline and ethyl but^lacetate 
accordmg to the mediod described in Nihonkagakuzasshi» Vol. 86, page 1192. This has Ae 
following NMR spectrum. 
0 ^NMR Sppm (CDCI3) 1.00 (3H,t J=7.7Hz), 1,80 (2H,m), 2.79 (2H,m), 4.70 

(2H,broad s), 6.52 (lH,s), 7.39 (lH,m), 7.61 (lH,m), 7,72 (lH,ddJ=8.2Hz, 0.9Hz), 7.96 
(lH,dJ=7.8Hz) 

500 1^ of 4-amino-2-propylquinoIine, 0.86 ml of di-t-butyl dicarbonate and 164 mg of 
4-dimethylaminopyriduie were dissolved m 5 ml of pyridine, and diis solution was heated to 

5 SO^'C for 3 hours. The reacdon solution was concentrated under die reduced pressure, the 
residue was purified by silica gel column diromatography (ddoroform) to obtam 725 mg of 4- 
N-t-butoxycarbonylamino-2-propylquinoIine as pale yellow solid material. This has the 
following NMR spectrum. 

% NMR fippm (CDCI3) 1.03 (3H,t,J=7.2Hz), L59 (?H,s), 1.86 (2H,m), 2.92 

0 (2H,m), 7.48 (lH,m), 7.67 (lH,m), 7.74 (lH,dJ=8.9Hz), 8.05 (lH,s), 8.05 (lH,d,J==7.8Hz) 
715 Mg of 4-N-t-butoxycarbonylamino-2-propylqumoIine and 1.67 g of f2*-(I- 
triphenylmediyltetrazol-5*yl)bq>henyl-4-yl]m^yl bromide were dissolved in 10 ml of 
dnnediylformamide, and 120 mg of 60% oily sodium hydride was added while stirring this 
solution at room temperature. After evolution of hydrogra gas ceased, this was heated to 50''C 

5 for 20 hours. The solvent was distilled off under the reduced pressure, die residue was 

dissolved in dichloromethane, and washed widi wat^. The aqueous layo: was fimfa^ extracted 
with didiloromediane. After die organic layer was dried over sodium sulphate, the solvit was 
distQled off under die reduced pressure. Hie residue was purified by silica gel column 
chromatography (chloroform) to obtam 1.2 g of 4-N-t-butoxycarbonyl-N-[2'-(l- 

3 triphKiyhnefliyltetrazol-5-yl)b^henyl-4-yllmefliylamino-2i)ropylqum^^ as pale yellow 
amorphous powd^. This has the following NMR spectrum. 

% NMR fippm(a)Cl3) 0.89 (3H.t,J=7.3Hz), 1.31 (?H,s), 1.68 (2H,m), 2.81 
(m,tJ==7.6Hz), 4.34 (lH.broad d), 5.17 (lH,broad d), 6.90 (6H,m), 6.96 (2H,dJ=8.4Hz), 
7.02 (2H,dJ=8.4Hz), 7.1-7.6 (14H), 7.62-7.73 (2H), 7.87 (lH,m), 8.06 (lH,d,J=8.6H2) 

5 2 Ml of trifluoroacetic acid was added to a solution of 1.2 g of 4-N-t-butoxycarbonyl- 

N-P*-(l-tripheiiyim^yltetra2ol-5-^)biphOTyl-4-^lmediyl^^ 10 ml of 
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chlorofonn, and the solution was stirred at room temperature for 20 hours. After die solvent 
and trifluoroacetic acid were distilled off under the reduced pressure, the residue was dissolved 
again in dichloromethane, and washed with an aqueous saturated NaHCQs solution. The 
aqueous layer was further extracted with dichloromethane. The organic lay^ was dried over 
5 sodhnn sulphate, the solvent was distilled off under the reduced pressure* The residue was 
purified by silica gel column chromatography (cfalorofbrm-m^anol (20:1)] to obtain 198 mg of 
2i)ropyl-4-[P'-(tetrazol-5-yl)biphenyl-4-yl)methyl]aminoquinoline as pale ydlow solid material. 
This has the following NMR spectrum. 

Ifi NMR dppm(CDCl3) 0.78 (3H,tJ=7.3Hz), 1.56 (2H,sexJ=7.3Hz), 2.68 
10 (2H,t^=7.3Hz), 6.85 (lH,s), 6.87 (2H,d,J=8.2Hz), 6.93 (2H,d,J=8.2Hz), 7.32 

(lH,d,J=7.6Hz), 7.4-7.6 (4H), 7.65 (lH,m), 7.78 (lH,dJ=7.6Hz), 7.80 (lH,dJ=7.8Hz) 
EXAMPLES 

Preparation of 2,8-dimelhyl^[(2*-(tetra2»l-5-yl)biphenyI-4-yl)methyI]ammoquinol^ 
(compound No. 18) 

15 4-Amino-2,8-dimethylquinoIine was prepared from o-toluidme and ediyl acetoacetate 

according to the m^od described in Nihonkagakuzasshi, Vol. 86, page 1192. This has the 
following NMR spectrum. 

NMR 6ppm (CDCI3) 2.61 (3H,s), 2.76 (3H,s), 4.59 (2H,broad s), 6.51 (lH,s), 
7.28 (lH,ddJ=8.4Hz,7.3Hz), 7.48 (lH,d,J=7.3Hz), 7.56 (lH,d,J=8.4Hz) 

20 300 Mg of 4-amino-2,8-dimediylquinoIine, 0.48 ml of di-t-butyl dicarbonate and 100 

mg of 4-dimethylaminopyridine were dissolved in 3 ml of pyridine, and this solution was 
heated to 50°C for 3 hours. The reaction solution was concentrated under the reduced 
pressure, the residue was purified by silica gel column chromatography (diloroform) to obtain 
381 mg of 4-N-t-butoxycarbonylamino-2,8-dimethylquinoline as pale yellow amorphous 

25 powder. This has the followmg NMR spectrum. 

NMR 6ppm (CDCI3) 1.58 (9H,s), 2.72 (3H,s), 2.79 (3H,s), 7.24 (lH,broad s), 
7.35 (lH,ddJ=8.1Hz,7.3Hz), 7.52 (lH,d,J=7.3Hz), 7.57 (lH,dJ=8.1H2), 8.01 (lH,s) 

508 Mg of 4-N-t-butoxycarbonylamino-2,8-dimediylquinoline and 1.25 g of [2'-(l- 
triphenylmefliyltetrazol-5-yl)biphenyl-4-yl]methyl bromide were dissolved in 5 ml of 

30 dimethylformamide, and 90 mg of 60% oily sodium hydride was added while stirring this 
solution. After evolution of hydrogen gas ceased, this was heated to 50**C for 20 hours. The 
aqueous layo- was further extracted by dichloromethane. After Ae organic layer was dried by 
sodium sulphate, the solvent was distilled off under the reduced pressure. The residue was 
purified by silica gel colunm chromatogr^hy (chloroform) to obtain 483 mg of 4-N-t- 

35 butoxycarbonyl-N-[2*-(l-triphenylmethyltetrazol-5-yl)biphenyl-4-yl]methylamino-2,8- 
dimethylquinolme as white amorphous powder. This has the following NMR spectrum. 
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% NMR fippm (COaj) 1.32 (9H.s), 2.59 (3H,s). 2,80 (3H,s), 4.35 (lH.hroad d), 
5.15 (lH,broad d), 6.92 (6H,m), 6.98 (2H.d,J=8.5Hz), 7.03 (2H,dJ=8.5H2), 7.15-7.65 
(16H), 7.86 (lH,ddJ=7.6Hz, L6Hz) 

1 MI of trifluoioacetic acid was added to a solution of 483 mg of 4-N-t-butoxycaibonyl- 
5 N-[2Hl-triplieAylixiediylt^azol-5-yl)biphenyl-4-yl]me%^ in 5 ml 

of dilorofonn, and the solution was stirred at room t^perature for 3 hours. After die solvent 
and trifluoroacetic acid were distilled off under die reduced pressure, the residue was dissolved 
again in 5 ml of chlorofimn, 1 ml of triediylamine was added, and stirred at room temperature 
for 1 hour. After the solvent was distilled ofif und^ die reduced pressure, die residue was 
10 purified by silica gel colunm chromatography (diloroform-mediano] (10:1)] to obtam 177 mg of 
4-I(2'-(l-triphenylmeaiyltetrazol-5-yl)biphenyl-4-yl)mefliyl]amino-2,8-dimefliyl^ 
white amorphous powder. Hiis has die following NMR spectrum. 

% NMR fippm (CDCI3) 2.47 (3H,s), 2.70 (3H,s), 4.41 (2H,d,I=5.4Hz), 5.96(lH,s). 
6.91 (6H,m), 7.15-7.5 (18H), 7.86-7.92 (2H) 
15 108 Mg of 4-[^Hl-triphenyImediy]tetrazol-5-yl)biphenyI-4-yl)mediyl]aniino-2,8- 

dimediylquinoline was dissolved in 5 nd of methanol, 0.5 mi of 2N HCl was added, and stirred 
at room temperature for 2 hours. The reaction solution was dried to solidify under the reduced 
pressure, and die solid was scrapered inu> powder by spatula, and the powder was washed widi 
^yl edier. After that, this was crystallized from a mbced solvent of medianol-ediyl ether, 
20 fiirdier washed widi ^yl edi^, and dried to obtam 55 mg of hydrochloride of 2,8-dimethyl-4* 
[(2*-(t^razol-5-yl)biphenyl-4-^)mediyl]aniinoquinoline. This has die following NMR spectrum. 

% NMR 5ppm (CD3OD) 2.73 (3H,s), 3.35 (3H,s), 4.80 (2H,s), 6.47 (lH,s), 7.1-7.8 
(lOH), 8.31 (lH,d,J=8.4Hz) 
EXAMPLE6 

25 Preparation of 2,7,8-trimediyl-4-[(2Htetra2ol-5-yl)biphenyl-4-yl)mediyllanim 

(compound No. 39) 

4-Amino-2,7,8-trimediylquinoiine was prq»red ftom 2,3-dimediylaniline and ediyl 
acetoacetate according to die mediod descrined in Nihonkagakuzasshi, Vol. 86, page 1192. 
This has die following NMR spectrum. 
30 NMR 6ppm (CDCI3) 2.45 (3H,s), 2.59 (3H,s), 2.72 (3H,s), 4.50 (2H,broad s), 

6.43 (lH,s), 7.20 (lH.d,J=8.2H2), 7.45 (lH,d,J=8.2Hz) 

500 Mg of 4-amino-2,7,8-trimediylquinoIine, 0.68 ml of di-t-butyl dicarbonate and 164 
mg of 4-dimethylaminqpyridine were dissolved in 5 ml of pyridine, and this solution was 
heated to 50*^0 for 3 hours. The reaction solution was concentrated under the reduced 
pressure, the residue was purified by silica gel column chromatogr^hy (developer: diloroform) 
to obtain 756 mg of 4-N-t-butoxycarbonylamino-2,7,8-trimediylquinoimeas pale yellow solid 
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material. Hiis has the followuig NMR spectrum. 

NMR 6ppm (CDCI3) 1.58 (9H,s), 2.47 (3H,s), 2.71 (3H,s), 2.75 (3H,s), 7.21 
(lH,broad 5), 7.28 (lH,d,J=8.6Hz), 7.47 (lH,d^=8.6Hz), 7.95 (lH,s) 

756 Mg of 4-N4-1)utoxycaiix)nylamino-2 J,8-trimetbylqumolii» 1.77 g of [2*-(l- 
5 triphenylmethyltetrazol-5-yI)biphCTiyl-4-yl]methyl bromide were dissolved in 10 ml of 
dunethyIfonnamide» and 127 mg of 60 % oily sodium hydride was added while sturing diis 
solution at room temperature. After evolution of hydrogen gas ceased, this was heated to 50*^0 
for 20 hours. Tlie solvent was distilled off under the reduced pressure, die residue was 
dissolved in didiloromethane and washed with water. The aqueous layer was fiirdier extraaed 

10 with diddoromediane. After die organic layer was dried over sodium sulphate, die solvent was 
distilled off under die reduced pressure. The residue was purified by silica gel column 
chromatography (chloroform) to obtain 425 mg of 4-N-t-butoxycarbonyl-N-'[2*-(l- 
triphenylmefliyltetrazol-5-yl)biphenyI-4-yl]mefliylamino-2J,8-trimediyl^ pale yellow 

amorphous powder. This has the followmg NMR spectrum. 

15 iH NMR 6ppm (CDCI3) 1.32 (9H,s), 2.48 (3H,s). 2.57 (3H,s), 2.75 (3H,s), 4.32 

(lH,broad d), 5.13 (lH,broad d), 6.92 (6H,m), 6.98 (2H,d,J=8.8Hz), 7.03 (2HAJ=8.8Hz), 
7.15-7.55 (15H), 7.86 (lH,dd,J=7.7Hz,1.8Hz) 

1 Ml of trifluoroacetic acid was added to a solution of 425 mg of 4-N-t-butoxycarbpnyl- 
N-[2Ml-triphenylmethyItetrazol-5-yl)biphenyl-4-yI]methylainino-2 J,8-trimefc^ in 5 

20 ml of diloroform, and the solution was stirred at room temperature for 20 hours. Afte the 
solvent and trifluoroacetic acid were distilled off under the reduced pressure, the residue was 
dissolved again in dichloromethane, and washed with an aqueous saturated NaHC03 solution. 
The aqueous layer was further extracted with dichloromethane. The organic layer was dried by 
sodium sulphate, the solvent was distilled off under the reduced pressure. The residue was 

25 purified by silica gd column chromatography [chloroform-methanol (20:1)] to obtain 102 mg of 

2,7,8-trim^yl-4-[p'-(tetra2X)l-5-yl)biphenyl^yl)methylJaminoquinolme as pale yellow solid 
material. This has the following NMR ^ectrum. 

NMR fippm (CDCI3) 2.46 (3H,s), 2.64 (3H,s), 2.70 (3H,s), 6.88 (lH,s), 7.02 
(2H,dJ=8.1Hz), 7.15 (2H,d,J=8.1H2), 7.3-7.6 (5H), 7.90 (lH,ddJ=7.6Hz.l.4Hz) 
30 EXAMPLE 7 

Prq)aration of 8-trifluoromethyl-2-methyl-4-[(2'-(tetra2ol-5-yl)biph«iyl-4- 
yl)mediyl]aminoquinoline (compound No. 40) 

4-Amino-8-trifluoromethyl-2-methyIqionoline was prepared from 2- 
trifluoromediylamline and ethyl acetoacmte according to the method described in 
35 Nihonkagakuzasshi, Vol 86, page 1192. This has the following NMR spectrum. 

NMR fippm (0003) 2.60 (3H,s), 4.66 (2H,broad s). 6.55 (lH,s), 7.38 
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(lH,d(i,J=8.4H2,7.3Hz), 7.89 (lH,d,J=8.4Hz), 7.96 (lH,d.J=7.3Hz) 

500 Mg of 4-aiiimo-8-tifIuoromelbyl*2-med)ylqumoIme, 0.56 ml of di-t-butyl 
dicarbonate and 135 mg of 4-dimediylainii)opyridine were dissolved in 5 ml of pyridine, and 
this solution was heated to SO^'C for 3 hours. The reaction solution was concentrated und^ the 
5 reduced pressure, the residue was purified by silica gel column chromatography (chloroform) to 
obtain 713 mg of 4-N-t-butoxycarbonylamino-8-trifluoromediyl-'2-m^ylquinoline as white 
amorphous powder. This has the followmg NMR spectrum. 

NMR fippm (CDClj) 1.59 (9H,s). 2 J4 (3H,s), 7.22 (lH,broad s), 7.50 
(lH.a=8.4Hz), 7.94 (lH.dJ=8.4Hz), 8.02 (lH,d,J=8.4Hz), 8.09 (lH,s) 
10 700 Mg of 4-N<^-butoxycarbonylamino-8-^rifiuoromethyI-2-mediylquinoIme and 1 .43 g 

of [2'-(l-triphenylmethyltetrazoi-5-yl)bipheynyl-4-yl]methyl bromide were dissolved in 10 ml of 
dunediylfbrmamide, and 103 mg of 60% oily sodium hydride was added while stirring this 
soluiton at room temp^ature. After evolution of hydrogen gas ceased, this was heated to 50*^C 
to react for 20 hours. The solvent was distilled off under die reduced pressure, the residue was 
15 dissolved in dichloromediane, and washed widi water. The aqueous layer was further extracted 
widi dichloromelhane. Aft^ die organic layer was dried ov^ sodium sulphate, the solvent was 
distilled off under the reduced pressure. The residue was purified by silica gel column 
cfaromatogr^hy O^exane-ediyl acetate (10:1)] to obtain 991 mg of 4-N-t-butoxycaifoonyl-N-[2*- 
(l4riphenylmediyltetrazol-5-yI)biphenyl-4-yl]mediylamino-8-trifluoromethy^ 
20 as white amorphous powder. This has the followmg NMR spectrum. 

% NMR (CDCI3) 6ppm (CDQ^) 1.31 (9H,s), 2.63 (3H,s), 4.50 (lH,broad 
dJ=14.9Hz), 5.03 (lH,broad d ,I«14.9Hz), 6.94 (6H,m), 6.99 (2H,d,J«8.4Hz), 7.04 
^,d J=8.4Hz), 7.2-7.6 (14H), 7.80-7.88 (2H), 7.98 (lH,d,J=7.3H2) 

1 MI of trifiuoroacetic acid was added to a solution of 980 mg of 4-N-t-butoxycarbonyI- 
25 N-[2Xl-triphenyIm^yItetrazol-5-yl)biphenyl<4-yi]mediylainino-8-t^^ 

methylquinolme in 5 ml of chloroform, and the solution was stirred at room temperature for 20 
hours. After die solvent and trifiuoroacetic acid w^e distilled off, the residue was dissolved 
9gain in dichloromediane, and washed with an aqueous saturated NaHC03 solution. Tlie 
aqueous l^er was fixrdier extracted widi dichloromediane. The organic layer was dried over 
30 sodium sulphate, and the solvent was distilled off under the reduced pressure. The residue was 
purified by sflica gd column chromatography Qiexane-ediyl acetate (4:1)] to obtam 54 mg of 8- 
trifluoromethyl-2-mediyl«4-[[2HtetrazoI-5-yl)bq)henyl-4-yl)mediyl]amin^ as white 

solid material. This has die followmg NMR spectrum. 

NMR fippm (CDCI3) 2.62 (3H,s), 4.49 (lH,d,J=4.9Hz), 5.30 (lH,broad t), 6.45 
35 (lH,s), 7.18-7.54 (8H), 7.89-7.98 (3H) 
EXAMPLE 8 
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Preparation of ethyl 2-^yl4-[(2*-(tetrazol-5-yl)biphenyI-4-yl)methyl]am 
carboxylate (compound No. 42) 

Etbyl 4-AmiiK)-2-eaiylquinoline^carboxyIate was prepared from ediyl 4-aminobenzoate 
and ethyl propionylacetate according to the method described in Nihonb^akuzasshi, Vol. 86, 
S page 1192. This has die following NMR spectrum. 

NMR 6ppm( CDCI3) 1.36 (3H,U=:7.6Hz), 1.43 (3H,U=7.1H2), 2.86 
(2H,qJ=7.6H2), 4.43 (2H,q,J=7.1Hz), 4.92 (2H,broad s), 6.56 (lH,s), 7.95 
(lH,d^=8.7Hz), 8.21 (lH,dd,J=8.7Hz,2.0Hz), 8.55 (lH,d,J=2.0Hz) 

400 Mg of ethyl 4-amino-2-ethylquinoline-6-carboxylate, 0.42 ml of di-t-butyl 
10 dicarbonate and 100 mg of 4-dimethylaminopyridine were dissolved in 5 ml of pyridme, and 
this solution was heated at 50**C for 15 hours. The reaction solution was concentrated under 
the reduced pressure, and the residue was purified by silica gel column chromatography [ethyl 
acetate-hexane (1:5)] to obtain 310 mg of ethyl 4-N-t-butoxycarbonylamino-2-efliylquinoline-6- 
carboxylate as white amorphous powder. TTiis has the following NMR spectrum. 
15 NMR 5ppm (CDCI3) 1.41 (3H,U=7.6Hz), 1.43 (3H,tJ=7.1Hz), 1.58 (9H,s), 

2.98 (2H,q,J=7.6Hz), 4.44 (2H,qJ=7,lH2), 7.68 (lH,broad s), 8.04 (lH,d^=8.8Hz), 8.13 
(1H,S), 8.24 (lH,ddJ=8.8Hz,1.8Hz), 8.64 (lH,d,J=1.8H2) 

310 Mg of ethyl 4-N4^)utoxycarbonylamino-2-ediylquinoline-6-carboxylateand 750 mg 
of [2*-(l-triphenylmethyltetrazol-5-yl)biphenyl-4-yIlmethyl bromide wwe dissolved in 3 ml of 
20 dimethylformamide, and 54 mg of 60 % oily sodium hydride was added vMe stirring at room 
tMiperature. After evolution of hydrogen gas ceased, the reaction solution was heated to 50**C 
for 20 hours. The solvent was distilled off under the reduced pressure, and the residue was 
purified by sUica gel column diromatography [ethyl acetate-hexane (1:4)] to obtain 646 mg of 
ethyl 4-N-t4)utoxycarbonyl-N-[2Ml-triphenylmethyltetrazol-5-y^ 
25 ethylquinoline-6-carboxylate as white amorphous powder. TTiis has the following NMR 
spectrum. 

NMR 6ppm (CDCI3) 1.24 (3H,tJ=7.6Hz), 1.33 (9H,broad s), 1.42 
(3H,U=7.0H2), 2.86 (2H,q,J=7.6Hz), 4.43 (3H), 5.17 (lH,broad d), 6.89-7.49 (23H), 7.88 
(lH,dd,J=6.8Hz,1.9H2), 8.08 (lH,d,J=8.7Hz), 8.27 (lH,ddJ=8.7Hz,2.0Hz), 8.45 
30 (lH,d^=2.0Hz) 

635 Mg of ethyl 4-N-t-butoxycart)onyl-N-[2Xl-triphenylmethyltetrazol-5-yl)biphenyl-4- 
yllmethylamino-2-ethylquinoline-6-carboxylate was dissolved in 5 ml of dichloromethane, and 1 
ml of trifluoroacetic acid was added to tiiis solution to stir at room twnpCTature for 20 hours. 
After the excess trifluoroac^c acid was distilled off under the resuced pressure, the residue 
35 was dissolved again in dichloromethane, and washed with aqueous ammonia. The aqueous 
layer was furdi^ extracted widi dichloromethane. The organic layer was dried over sodium 
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sulfate, the solvent was distUled off under tbe reduced pressure, and the residue was purified by 
silica gel column chromatography [ethyl acetate-*exane (4:1)] to obtain 462 mg of efliyl 2- 
ethyl^[2*-(l-triphenylmethyltetrazol-5-yl)biphenyl-4-ylJmetfiylaminoqum^^ 
and 63 mg of ethyl 2-ethyl-4-[(2*-(tetrazol-5-yl)biphenyl-4-yl)mefliyl]aminoquin^^ 
5 carboxylate (compound No. 42) as pale yellow solid. These have the following spectrum, 
ethyl 2-ethyl-4-[2*-(l-triphenylmefeylt^ra20l-5-yl)biphenyl^^^ 

6-carboxylate 

NMR 6ppm (CDCI3) L32 (3H,tJ=7.6Hz), 1.40 (3H,t^=7.1Hz), 2.82 
(2H,q,J=7.6Hz). 4.40 (2H,qJ=7.1Hz), 4.45 (2H,d,J=4.9Hz), 5.49 (lH,broad t), 6.40 
10 (lH,s), 6.92-7.52 (22H), 7.95 (lH,dd,J=7.3Hz,1.6Hz), 7.98 (lH,dJ=8.6Hz), 8.21 
(lH,dd,J=^8.6Hz,1.4H2), 8.50 (lH,dJ=1.4Hz) 

ethyl 2-efhyl-4-[P*-(teirazol-5-yl)biphenyl-4-yl)mediyl]anMnoquinol^ 

(Ck>nq)ound No. 42) 

% NMR fippm (CDCl^) 1J4 (3H,t,J=7.6Hz), 1.42 (3H,t,J=7.1Hz), 2.86 
15 (2H,qJ=7.6Hz), 4.42 (2H,q,J -7.1Hz). 4.55 (2H,d,J-5.4Hz), 5.72 (lH,hroad t), 6.43 
(1H,S), 7.21 (2H,d,J=7.8Hz), 7.33 (2H,d,J=7.8Hz), 7.44-7.56 (3H), 7.92 
(lH.ddJ=8.8Hz,1.9Hz). 7.95 (lH,dJ=8.8Hz), 8.20 (lH,dd,J=8.8Hz,1.6Hz), 8.55 
(lH.dJ=^1.6Hz) 
EXAMPLE 9 

20 Preparation of 2-methyl-4-[P"-(tetrazol-5-yl)biphenyl-4-yl)methyl]ammo-l,5- 

n^hdiyridme (Compound No. 46) 

430 Mg of 4-chloro-2-methyl-l,5-naphthyridme prepared according to die method 
described in LRoyal Netherlands Chem. Soc, 25, 220 (1976) and 5 ml of phenol were heated 
to 180°C. Heatmg was continued for another 2 hours while ammonia gas was blowmg into this 

25 solution. Hie tenq)erature was lowered to about lOO'^C, the phenol was distilled off under (he 
reduced pressure, the residue was dissolved in dichloromedume and washed with 2 N NaOH. 
The aqueous lay^ was fiirth^ extracted with dichloromediane» the combmed organic layer was 
dried ov^ sodium sul&te, and the solvit was distilled off und» the reduced pressure to obtam 
390 mg of 4-ammo-2-methyl-l,5-n^hthyridme as pale brown solid. This has flie foUowmg 

30 NMR spectrum. 

NMR Sppm (CDGj) 2.59 (3H,s). 5.53 (2H,broad s), 6.63 (lH,s), 7.53 
(lH,dd^=8.4Hz,4.2Hz), 8.16 (lH,ddJ=^8.4Hz,1.6H2), 8.68 (lH,dd,J=4.2Hz,1.6Hz) 

390 Mg of 4-amino-2-mefliyl-l,5-naphlhyridme, 0.84 ml of di-t-buQd dicarbonate and 
150 mg of 4-dimediylanunopyridme wm dissolved m 5 ml of pyridme, and (his solution was 
35 heated to 50*C for 12 hours. The reaction solution was concentrated under tiie reduced 
pressure, and tiie resulting crude product was purified by silica gel colunm diromaQ)graphy 
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[ethyl acetate] to obtain 413 mg of 4-N-t-butoxycarbonyIamino-2-methyl-l,S-naphthyridine as 
pale ydlow solid. This has die following NMR spectrum. 

NMR 5ppm (CDCI3) L59 (9H,s), 2.73 (3H,s), 7.61 (lH,dd,J=8.4H2,4.3Hz), 8.18 
(lH,s), 8.26 (lH,dd,J=8.4H2,1.6Hz), 8.75 (lH,dd,J=4.3Hz,1.6Hz), 9.03 (lH,broad s) 
5 630 Mg of 4-N-t-butoxycarbonylainino-2-methyl-l^-naplidiyridine and 2 g of [2*-(l- 

trq)hraylniediylt^razol-5-yI)biphenyl-4-yl]methyl bromide w^e dissolved in 5 ml of 
dimetfaylformamide, and 146 mg of 60 % oily sodium hydride was added while stirring at room 
temperature. After evolution of hydrogen gas ceased, tiie reaction tmpmture was heated to 
SO**C, and stirrmg was continued for 20 hours. The solvent was distilled off under the reduced 

10 pressure, and the residue was purified by silica gel column chromatogrq>by [ethyl acetate- 
hexane (1:1)] to obtain 1.73 g of 4-N-t-butoxycarbonyl-N-[2'-(l-triphenyImefliyltetra2ol-5- 
yl)biphenyl^yl]mediylamino-2-methyl-l,5-naphthyridine as pale yellow amorphous solid. TTiis 
has the following NMR spectrum. 

NMR «ppm (CDCI3) 1.35 (9H,s), 2.57 (3H,s), 4.98 (2H,s). 6.90-7.52 (22H), 7.10 

15 (lH,s), 7.61 (lH,ddJ=8.5Hz,4.2Hz), 7.85 (lH,dd,J=6.8Hz,L9Hz), 8.30 
(lH,dd,J=8.5Hz,1.8Hz), 8.94 (lH,dd,J=4.2H2,1.8Hz) 

1.71 G of 4-N-t-butoxycabonyl-N-(2'-(l-triphenylmethyltetrazol-5-yl)biphenyl-4- 
yl]methylamino-2-methyl-1.5-naphthyridine was dissolved in 10 ml of dichloromethane, and 2 
ml of trifluoroacetic acid was added to stir at room temperature for 20 hours. After the 

20 reaction solution was concentrated under the reduced pressure, the residue was dissolved again 
in dichloromethane, and washed with aqueous ammonia. The aqueous layer was further 
extracted with dichlbromethane. The combined organic layer was dried over sodium sulfate, 
the solvent was distilled off under the reduced pressure, and the residue was purified by silica 
gel column chromatography [ethyl acetate] to obtain 897 mg of 2-methyI-4-[2*-(l- 

25 triphenylmethyltetrazol-5-yl)biphenyl-4-yl]mediylamino-l ,5-naphthyridine and 220 mg of 2- 
methyl-4-[P*-(tetrazol-5-yl)biphenyl-4-yl)methyl]amino-l,5-naphthyridine (compound No. 46) 
as reddish white amorphous powder. These have the following NMR spectrum. 

NMR fippm (CDCI3) 2.54 (3H,s), 4.42 (2H,d,J=5.9Hz), 6.41 (lH,s), 6.85 
(lH,broad t), 6.91-7.53 (23H), 7.97 (lH,dd,J=7.0Hz,1.6Hz), 8.17 (lH,dd,J=8.5Hz,1.7Hz), 

30 8.55 (lH,dd,J=4.1Hz,1.7Hz) 

2-mediyl-4-[(2'-(tetrazol-5-yl)biphenyl-4-yl)methyl]amino-l ,5-naphthyridine (compound 

No. 46) 

NMR fippm (CDCI3) 2.60 (3H,s), 4.55 (2H,d,J=5.7Hz), 6.46 (lH,s), 6.96 (IH, 
broad t), 7.19 (2H,dJ=8.2Hz), 7.32 (2H,d,J=8.2Hz), 7.44-7.57 (4H), 7.91 
35 (lH,dd4=7.0Hz,2.2Hz), 8.18 (lH,dd,J=8.6Hz,1.7Hz), 8.64 (lH,dd,J=4.2Hz,1.7Hz) 
EXAMPLE 10 
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Preparation of 2-^thyI-4-[(2'-(tetrazol-5-yl)biphenyl-4-yl)m^yy 
naphthyridine (compound No. 48) 

4-ChIoro-2-ethyI-l,5-naphfliyridine was prepared from 3-aminopyriduie and ethyl 
propionylacetate according to the method described in J.RoyaI Nedierlands Chem.Soc., 2S, 220 
5 (1976). Hiis has the following NMR spectrum^ 

NMR «ppm (CDG^) 1-42 (3H,U=7.6Hz), 3-02 (2H,qJ=7.6H2), 7.69 (lH,s), 
7.69 (lH,dd,J=8.4Hz,4.4Hz), 8.37 (lH,dd,J=8.4Hz,1.7Hz), 9.02 (lH,dd,J=4.4Hz,1.7Hz) 

A reaction solution of 325 mg of 4-chloro-2-ethyH^-naphthyridine and 5 ml of phenol 
was heated to 180**C for 2 hours while ammonia gas was blowmg thmin. The temperature 
10 was lowered to about lOO'^C, the phenol was distilled off under the reduced pressure, the 
residue was dissolved in dxchloromethane» and washed with 2 N NaOH. The aqueous layer 
was fiirther extracted witii dichloromethane, tiie combined organic lay^ was dried over sodhun 
sul&e, and the solvent was distilled off under the reduced pressure to obtain 290 mg of 4- 
ammo-2-ediyI-l,5-naphthyridme as pale brown solid. This has the following NMR spectrum. 
15 NMR 6ppm (CDQ^) 1.36 (3H.tJ=7.6Hz), 2.87 C2H,qJ=7.6Hz), 5.46 (2H,broad 

s), 6.68 (lH,s), 7.55 (lH,dd,J=8.4Hz,4.1H2), 8.22 (lH,ddJ=8.4Hz,1.5HZ), 8.69 
(lH,ddJ=4.1Hz,1.5Hz) 

290 Mg of 4-amino-2-ediyl-l^-n2phdiyridine, 0 58 ml of di-C-bu^l dicarbonate and 
102 mg of 4-dimethylammopyridine were dissolved in 5 ml of pyridine, and this solution was 
20 heated to 50'C for 15 hours. The reaction solution was concentrated under tiie reduced 
pressure, and the residue was purified by silica gel column diromatography [etiiyl acetate- 
hexane (1:1)] to obtdn 338 mg of 4-NH-butoxycarbonylamino-2-ethyI-l,5-naphthyridme as pale 
brown oily material. This has the followmg NMR spectrum. 

1h NMR Sppm (CDOj) 1.41 (3H.tJ=7.6Hz), 1.59 PH,s), 2.98 (2H,q,J=7.6Hz), 
25 7.62 (lH,ddJ=8.4Hz,4.2Hz), 8.20 (lH,s), 8.29 (lH,dd,J=8.4Hz,1.6Hz), 8.75 
(lH,ddJ=4.2Hz,1.6Hz), 9.04 (lH.broad s) 

335 Mg of 4-N-t-butoxycarbonylamiono-2-ethyH,5-n^hthyridine and 1 g of [2*-(l- 
triphenylmeaiylteirazol-5-yl)biphenyl-4-^]m^yl bromide were dissolved in 5 ml of 
dimediylformamide, and 74 mg of 60 % oily sodium hydride was added while stirring at room 
30 tttnperature. Aftw evolution of hydrogen gas ceased, die reaction temperature was heated to 
50^C and stirring was continued for 20 hours. The solvent was distilled off under die reduced 
presure, and ttie residue was purified by sflica gel column chromatogr^hy [ethyl acetate-hexane 
(2:3)] to obtain 657 mg of 4-N-t-butoxycarbonyl-N-[2*-(l-triphenylmethyltetra2ol-5-yl)biphenyl- 
4-yl]m^ylamino-2-ediyI-l,5-naphthyridme as pale yellow solid. This has tiie following NMR 
35 spectrum. 

iH NMR fippm ((3)Cl3) 1.24 (3H,tJ=7.5Hz), 1.35 (9H,s), 2.86 (2H,q,J=7.5Hz), 
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4.97 (2H,s), 6.89-7.51 (22H), 7.08 (lH,s), 7.62 (lH,dd,J=8.3Hz,4.0Hz), 7.86 
(lH,dd,J=7.6Hz,1.6Hz), 8.36 (lH,broad d,I=8.3Hz), 8.95 (lH,dd^=4.0Hz,1.4Hz) 

648 Mg of 4-N44)utoxycarbonyl-N*[2Ml-triph^ylmetfayltetrazol^^ 
yl]mediylanuiio-2-ebthyl-l,S-naphthyridine was dissolved in 5 ml of dichloromethane, and 1 ml 

5 of trifluoioacetic acid was added to stir at room t^perature for 20 hours. After the reaction 
solution was concentrated under the reduced pressure, the residue was dissolved again in 
dichloromathane» and washed with aqueous ammonia. The aqueous layer was further extracted 
with didiloromethane. The combined organic layer was dried over sodium sulfate, the solvent 
was distilled off under the reduced pressure, and the residue was purified by silica gel column 

10 chromatogn^hy [ethyl acetate) to obtam 348 mg of 2-ethyI-4-[2*-(l-tr]phenylmethyltetrazol-S- 
yl)biphenyl-4-yl]mediylamino-l,5-naphthyridine and 50 mg of 2-ediyI-4-[(2*-(tMazol-5- 
yl)biph^yl-4-yl)methyl]amino-U5-naphthyridine (compound No. 48) as pale yellow solid. 
These have die following NMR spectrum. 

2-^yl-4-[2'-(l-triphenylmefliyltetrazol-5-yl)biphenyl-4-yllmethy 

15 naphthyridine 

% NMR 6ppm (CDClj) 1.33 (3H,t,J«7.5Hz), 2.82 (2H,q,J=7.5H2), 4.44 
(2H,d,J=5.7Hz), 6.46 (lH,s), 6.94 (lH,broad t), 6.91-7.55 (23H), 7.96 
(lH,dd,J=7.3Hz,1.9Hz), 8.20 (lH,dd,J=8.5Hz,1.8Hz), 8.56 (lH,dd,J=4.2Hz,1.8Hz) 

2-ed)yl-4-[(2*-(tetrazol-5-yl)biphenyl-4-yI)methyl]amino-l»5-naphth^^ 

20 No. 48) 

NMR 6ppm (CDCI3) 1.37 (3H,t,J=7.6H2), 2.89 (2H,q,J=7.6Hz), 4.57 
(2H,d,J=5.7Hz), 6.50 (lH,s), 7.03 (lH,broad t), 7.20 (2H,d,J=8.2Hz), 7.33 
(2H,d,J=8.2Hz), 7.43-7.59 (4H), 7.91 (lH,dd,J=7.3Hz,1.9Hz), 8.29 (lH,broad d, J=8.3Hz), 
8.65 (lH,ddJ=4.3Hz,1.6Hz) 
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CLAIMS 

1. A 4-ainmoqQmoIine rq>resented by the general formula: 



5 




wh^in A is benzene, pyridine, pyridazine, pyrimidine or pyrazine ring, wherein each ring is 
10 fused to the pyrizine ring; 

and are mdependently a C^-Cg all^l group, a C2-C8 alkenyl group, a C2-C8 
all^yl group or CF3 group; 

Y is a lH-tetrazoK5-yl group or an alkali metal salt therof, a -C02R^ group, a -CONR^R" 

group or a -C0NHSp2R^ group; 
IS R^ and R^ are mdependendy hydrogen atom, an optionally substituted C^-Cg alkyl 

group, a C^-Cg alkoxy groiq>, hydroxy, a halogen atom, -CN group, a -S02NR*R'' group, a - 

C02R^ group, a -CONR*R" group or a -C0NHS02R^ group, or a IH-tetrazoI-S-yl group or an 

alkali metal salt thereof; 

R^ is hydrogen atom, an alkali metal atom or a C^-Cg alkyl group; 
20 R^ is a C^-Cg alli^l group, a cycloalkyl group or an aryl group; 

R* and R" are ind^endentiy hydrogen atom or a C|-Cg all^l groqp, or R* and R" together 

form an alicydic struxture; and 
n is 0, 1 or 2, 

or a pharmacologically acceptable ester or salt thereof. 

25 

2. A pharmaceutical conqxisition for preventing or treating hypertension or congestive 
heart failure which conqirises as an active mgredient an 4-aminouqinoline represented by the 
general formula: 




35 wherem A is benzene, pyridine, pyrida^e, pyrimidine or pyrazme ring, wherem each ring is 
fiised to tiie pyridme ring; 
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and are indq>endently a Cj-Cg alkyl group, a C2-Cg alkenyl group, a C2-Cg 
all^yl group or -CF3 group; 

Y is a lH-tetrazol-5-yl group or an alkali metal salt th^eof, a -C02R^ group, a - 
CONR*R" group or a -C0NHS02R^ group; 
5 R^ and R^ are indq)endently hydrogen atom, an optionally substituted C^-Cg alkyl 

group, a Cj-Cg alkoxy group, hydroxy, a halogen atom, -CN group, a -S02NR*R- group, - 
CO^^ group, 

-CONR'R" group, a -C0NHS02R^ group or a lH-tetrazol-5-yl- group or alkali metal salt 
thereof; 

10 R^ is hydrogen atom, an alkali metal atom or a Cj-Cg alkyl group; 

R^ is a Cj-Cg alkyl group, a C3-C20 cycloalkyl group or an aryl group; 
R* and R" are independently a hydrogen atom or a Ci-Cg alkyl group, or R' and R" 
together form an alicyclic structure; and 
n is 0, 1 or 2, 

IS or a pharmacologically accq)table ester or salt thereof. 

3. A compound of Claim 1, selected from the group consisting of: 

1) 4-[(2'-carboxybiphenyl-4-yl)methyl]animo-2-methylquinoline, 

2) 4-[(2*-t-butoxycarbonylbiphenyl-4-yl)methyl]amino-2-methylquinoline, 
20 3)2-mediyl-4-[(2*Ktetrazol-5-yl)biphenyl-4-yl)methyl]aminoquinoline, 

4) 4-[(2'-carboxybiphenyl-4-yl)methyl]amino-2-ethylquinoline, 

5) 2-ethyl-4-[(2*-(tetrazol-5-yl)biphenyl-4-yl)methyl]aminoquinoline, 

6) 4-[(2'-carboxybiphenyl-4-yl)methyl]amino-2-n-propylquinoline, 

7) 2-n-propyl-4-[(2'-(tetrazol-5-yl)biphenyl-4-yl)methyllaniinoquinoline, 
25 8) 2-n-butyl-4-[(2*-carboxybiphenyl-4-yl)methyl]aminoquinoline, 

9) 2-n-butyl-4-I(2*-(tetrazol-5-yl)biphenyl-4-yl)methyl]aminoquinoline, 

10) 2-ni)entyl-4-[{2'-tetrazol-5-yl)biphenyl-4-yl)m^yl]aminoquinoline, 

1 1) 2-trifluoromethyl-4-[(2*-(tetrazol-5-yl)biphenyl-4-yl)methyl]anadnoquinolm^^ 

12) 2-(l-propenyl)-4-[(2'-(tetrazol-5-yl)biphenyl-4-yl)methyl]aniinoquinoline, 
30 13)2-(2-propaiyl)-4-[(2*-(t^razoI-5-yl)biphenyl-4-yl)methyl]aminoquinoIine, 

14) 2-{2i)ropynyl>4-[(2*-(tetrazol-5-yl)biphenyl^yl)m^yl]aminoquinoline, 

15) 2-(2-butenyl)-4-[(2Xtetrazol-5-yl)biphenyl-4-yl)mediyl]aminoquinoline, 

16) 2-(24)utynyl)-4-[(2*-(tetrazol-5-yl)biphenyl-4-yI)methyl]anunoquinoline, 

17) 4-[C2'-carboxybiphenyl-4-yI)metfayl]amino-2,8-dimethylquinoline, 

35 18) 2,8-dimethyl-4-{(2'-{tetrazol-5-yl)biphenyl-4-yI)methyl]aminoquinolm^ 

19)4-[(2*-carboxybiphray]-4-yl)methyl]amino-8-methoxy-2-m^ylquinoline, 
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20) 8-metboxy-2-metfayI-4-[(2Mtetrazol-5-yl)methyI]aininoquinoI^^ 

21) g-ethyI-2-methyI-4-[(2HtetrazoI-S-yl)biphenyI-4-yl)meA 

22) 2-mediyI*8-n-propyI-4-[(2*-(tetrazol-5-yl)methyl]aim 

23) 2-methyI-8-isopiopyl-44(2MtetrazoI-S*yI)bipheDyI-^^ 
S 24) 4-[2'-ca!toxybipbenyl-4-yl)m^yl]ammo-2-methyI-S- 

dimetbylaminosulfonylquinoline, 

25) 2-methyl*5<<limethylaininosdfonyI'4*[(2*-(tetr^ 
yi)methyl]aminoquinoIme, 

26) 44C2*-carboxybiphenyl-4-yl)methyI]amino-2-4nethyI-^ 
10 27) 2-methyI-5-iiU)ipboimosdfonyl-4-[QHtetiazol-5*yl)b 

yl)metfayl]aininoguinoline, 

28) 2-^etbyl-5-piperidmosulfonyI-4-[(2'-(tetrazol-5-yl^^^ 
yl)inediyl]ammoquinolme, 

29) 4-[(Z'-carboxybiphenyl-4-yl)methyI]amino-6-cyano*2-methylqui^^^ 
15 30) 6-cyano-2-methyl-4-[QHtetrazol-S-yl)biphenyl-4-yl)me^^ 

31) HC2*<aibo^biphenyI-4-yl)methyl]amino-2-methyIquinoI^^ add, 

32) 2-m^yl-HC2HtetiazoI-5-yl)biphenyI-4-yI)mediyI]aininoquu^^ 

acid, 

33) 6-caibamoyl<4-[^*-carboxybipheayl-4-yl)meth^]amiiK^^ 
20 34) 6-caibamoyl-2-methyl-4-[PMtetiazoI*5-yl)bipheQyl-^^ 

3^ 4-[(2*-carboxybipheflyl-4-yl)methyl]ammo-2-methyl-€-(t^^ 
3Q2-metbyl-6-(tetrazol-5-yl)-4-[C2XMrazol-5-yI)bipheny^ 

37) 6-medioxy-2-meAyI-4-[9'-(t^iazol-5-yI)biphenyI-4-yl)methyl] 

38) 4-[0'-(N-medianesulfonyl)carbaiiK)yIbq>henyl-4-yI)m 
25 39) 2,7,8-trimediyI-4-[C2Htetrazol-5-yl)b^ 

40) 8-trifluoromethyl-2-methyl-4-[(2Mtetrazol-5-y^^^ 
yOmethyQanunoquinoline. 

41) etiiyl 4-[(2'-carboxybiphenyl-4-yI)methyl]aimno-2-ethylqumolme-6^ 

42) ethyl 2'^yl-4-[(2XtetrazoI-5*yI)bipheayl-4-yl)metfayl]ammoqumoIine-6* 
30 carboxylate, 

43) 23Hlimethyl-4-[(2'-(tetrazol-5-yl)biphenyl-4-yl)methyI]amino 

44) 4-[(2's:arboxybiphenyl-4-yl)methyl]amino-2-mediyl-l,5-naphthyridine, 

45) 4-[P'-t-butoxycarbonylbiphenyI-4-yl)mefliyI]amino-2-methyW,5-iiapht^^ 

46) 2-mediyl-4-[(2HtetrazoI-5-yl)biphenyl-4-yl)methyl]amm 

35 47) 4-[(2'K»rboxybiphenyl-4-yl)mefhyl]aniino-2-^yl-l,5-naphthyridine, 

48)2<^yl-4-[(2**(tetiazol-5-yl)biphenyl<4-yl)mediyl]amm 
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49) 4-[(2*H:arboxybiphenyI-4-yl)methyI]amino-2-n-propyl-l ,S-na^^ 

50) 2-n-propyl-4-[(2'-(tetrazol-5-yl)biphrayl-4-yl)m^yl]amino-l ^ 

51) 2-n-*utyl-4-{(2'-carboxybiphenyl-4-yl)methylJaiiuno-l,5-n^ 

52) 2-n4)utyl-4-[(2Mtetrazol-5-yl)biphwiyl-4-yl)methylJamm 

5 53) 2-n-p^9l-4-[^*-(tetrazol-5-yI)biphenyl-4-yl)methyl]ami^ 

54) 2-triflttoromethyl-4-[9'-(tetrazol-5-yl)bipheny]-4-yI)methyy 
lu^hAyridine, 

55) 2-(l-propenyl)-4-[(2Htet]3zoI-5-yI)biphrayl-4-y])m^yllam^ 

56) 2-(2-propenyl)-4-[CJMtetrazol-5-yl)biphenyl-4-yl)meft^^^ 

10 57) 2'^-propynyl)-4-[(2*Ktetra20l-5-yl)biphenyl4-yl)melhyllam^ ,5-naphthyridme, 

58) 2-(2-butenyl)-4-[(2MtetrazoI-5-yl)biphenyl-4-yl^ 

59) 2-(2-butynyl)-4.[(2Xtetrazol-5-yl)biphenyI-4-yl)meth^ 

60) 4-[(2*-cai1)oxybiphOTyI-4-yl)methyl]ammo-2,8^^^ 

61) 2,8Hlim^yl-4-[(2'-(tttrazol-5-yl)biphenyl-4-yl)me^^^ 

15 62) 4-[Gl*H»boxybiph«iyl-4-yl)methyl]aimno-8-mefliyoxy-2-meA^ ,5-iiq[)hthyridme, 

63) 8-methoxy-2-meAyl-4-[(2Xtetra2ol-5-yl)mediyl]ainino-l,5-na^ 

64) 8-ethyI-2-methyl-4-[(2'-(teti^l-5-yl)biphenyl-4-yl)m 

65) 2-methyl-8-n-propyl-4-[(2'-(tetrazol-5-yl)methyl]amino-l ^Hiaphthyridine, 

66) 2-methyl-8-isopiopyl-4-[(2Mtetrazol-5-yl)biphenyl-4-yI)mettiyll^ 
20 nq)hthyridme, 

67) 4-[P*-(aul)oxybiphenyl-4-yl)mediylJamino-6-cyano-2-m 

68) 6K:yano-2-melhyl-4-((2'-(tetrazol-5-yl)biphenyl-4-yl)m 
ns^hthyridine, 

69) 4-I(2'H:arboxybiphenyl-4-yl)methyl]amino-2-mediyl-l ,5-naphthyridme-6-carboxylic 

25 acid, 

70) 2*m^yl-4-[(2*-(tetra2X)l-5-yl)biphenyl^yl)mediyI]ainino-l ,5:iu^hthyridine^ 
carboxylic acid, 

71) 6-carbamoyl-4-[(2'-carboxybiphenyl-4-yl)methyl]amino-2-me^^ 

72) 6-carbamoyl-2-methyI-4-I(2Mted^l-5-yI)biphenyl-4-yl)m^^ 
' 30 naphthyridine, 

73) 4-I(2*-carboxybiphenyl-4-yl)methyllamin()-2-m^yl-6Ktetrazol-5-^^ 
nsq[>btfayridine, 

74) 2-m«hyl-6-(tetrazol-5-yl)-4-I(2'-(tetrazol-5-yi)biph«iyl-4-yl) 
nq>hthyridine» 

35 75) 6-ffleaioxy-2-methyI-4^(2*-(tetrazol-5-yl)biphenyl-4-y^^^ ^. 

luphthyridine. 
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76) 4-[(2'-(N-metfaane5ulfonyI)carbamoyIfoipheny2-4-yI)methyl]ainino^^ 
naphthyridine, 

77) 2,7,8-trime%l-4-[(2'Ktetrazo!-5-yI)biphenyl-4-yl)meA^^^ 

78) 8-trifluoromethyl-2-methyl-4-[(2'<tetrazol-5-yl)biphenyl-^ ,5- 
S naphthyridine, 

79) ethyl 4-[(2'-carboxyb5phenyl-4-yl)methyl]ainino-2'^yl-l,5-M 
carboxylate, 

80) ethyl 2-ethyl-^^[(2Htetra2ol-5-yl)biphenyl-4-yl)methyI]ainmo-l,5-n^^ 
carboxylate, 

10 81) 2,3Hilmetfayl-44PMtetrazol-5-yl)biphenyl-4-yl)m 

82) 2-methyl-4-[(2*-(tetrazol-5-yl)biphenyl-4-yl)methyl]amm^ 

83) 6-methyl-8-[C2'-(tetrazol-5-yl)bipheflyl-4-yl)ine^^^ 

84) 6-metfayI-^[(2Htettazol-5-yI)biphenyl-4-yl)methyl]aiii^^ 

85) 2-methyI-4-[2*-(tetrazol*5-yI)biphenyl-4-yl]ammoqum^^ 
15 86) 2-^yl-4-I2Ht«razol-5-yl)biphenyl-4-yllainmoquu^^^ 

4. A compound of Claim 1, wherein: 
A is phenyl or pyridyl, 
IS H, CH3 or CO2CH3, 

20 R2 ^3 

R3 is H, 
R4 is H, and 
n is 0 or 1. 



25 5* A compound of Oaun 4 selected from the group consisting of: 

3)2-methyI-4-[(2*-(tetrazol-5-yl)biphOTyI-4-yl)methyl]ammoquu^^ 

5) 2-ethyl-4-[PHtetrazol-5-yl)biphenyl-4-yl)methyI]ammo 

43)2,3-dunethyl-4-[^'-(tetrazol-5-yI)biphenyl-4-yl)methyl]ammo^ 

46) 2-metfayl-4-[(2'<tetrazol-5-yl)biphenyl-4-yl)methyl]amino-l ,5-naphthyridme, 

30 48) 2-ethyl-4-[(2'-(tetrazol-5-yI)biph«iyI^yl)methyl]amino-l>nap^^ 

81) 23Hlimethyl^[^'<tetrazol-5-yl)biphenyl-4-yl)methyllan^ 

85) 2-methyl-4-[2Mtetrazol-5-yl)biphenyI-4-yl]ammoquinoline, and 

86) 2-^yl-4-[2Htetrazol-5-yl)biphenyl-4-yl]animoquinoline. 
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